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PREFACE TO THE THIRD EDITION. 

A new edition of this work being called for, advantage has 
been taken of the opportunity to include the species and varieties 
that have been added to our flora since 1904, and to bring the 
descriptions and notes up to date where correction or amplification 
seemed desirable ; and I believe that in this way clearness and 
accuracy has been gained. Otherwise, so far as the text is 
concerned, as little alteration has been made as possible. A 
fuller treatment might perhaps have been desired in certain groups, 
e.g., Sphagnum and Harpidium, in the light of recent investigation, 
but this would have meant an increase both in bulk and cost, 
and one of my principal aims has been to reduce these as much as 
possible. I have therefore limited myself, e.g., in the matter of the 
introduction of new varieties, to the inclusion of only those of well 
marked status, while fully recognizing that reference might well 
have been made to many other varieties and forms. 

The Plates have been entirely re- drawn by Mr. Jameson for 
this edition, with numerous emendations and additions, and are 
now reproduced by photography direct from the drawings them- 
selves. Every figure in this book has been drawn from nature. 
Most of them are Mr. Jameson's own work, but the greater number 
of the figures taken from the supplementary Plates of the second 
edition have been copied by him from my original drawings. 

It has been a question with me whether the nomenclature 
should be modified in order to conform more strictly to the Laws 
of Botanical Nomenclature as agreed at the International Botanical 
Congresses of Vienna and Brussels. These Laws, however, or 
rather the application of them to the Bryophyta, have not yet been 
finally settled ; lists of nomina conservanda , for example, have 
yet to be drawn up ; and any attempt to conform rigidly to these 
laws could not hope, as things are, to be final. To introduce any 
considerable number of unfamiliar names until these might 
reasonably be expected to represent the finally adopted 
nomenclature would be, it seems to me, to inflict gratuitous 
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trouble on the bryological student, and I have thought it best to 
make practically no alterations, hoping that when the proper 
time comes it may be done thoroughly, and once for all. 

The late Dr. Stirton described a large number of new British 
species — considerably over 100 — the value of which it was not 
possible to estimate from the descriptions alone. Since his death 
his herbarium has been available for study, and I have examined 
carefully the types of his new species. The results were published 
in the Journal of Botany, 1923, and I have not thought it necessary 
to repeat my conclusions in detail. As, however, the present work 
is in use abroad, I have given Stirton's names, for the convenience 
especially of foreign botanists, in the synonymy of the species to 
which they belong. 

H. N. DIXON. 

17 St. Matthew's Parade, 

Northampton. 

* February , 1924. 


PREFACE TO THE FIRST EDITION. 


The object of the present work is to provide a practical 
handbook of the mosses of our Islands in such a form as to be 
as far as possible accessible to the considerable, and I hope 
increasing, number of students of these plants, many of whom find 
the larger and more expensive works on the subject beyond their 
means. Most bryologists have doubtless been asked to recommend 
the most suitable book for the student, and have probably 
•experienced considerable difficulty in answering the question. 
Wilson's Bryologia Britannica — the prince of bryological books— 
out of reach of many on account of its price, and is, after tl 
>f forty years, far from covering the whole field of British 
mosses as they are known to us. Berkeley's Handbook is similarly 
about 465 species are there described out of some 
recognised) ; besides which some parts of 
plates especially, leave much to be desired. 
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Hobkirk's Synopsis, though containing much valuable information 
in a small compass for one already well versed in bryology, is 
somewhat too compressed to be of great service to the less practised 
collector, nor has it the advantage of illustrations. Braithwaite's 
splendid and elaborate work, still in the course of publication, 
which has done so much to stimulate the study of these plants 
in our country and which will doubtless remain our standard 
work for many years to come, is of necessity published at a 
price which puts it out of the reach of many. There is, therefore, 
unquestionably a demand for a modern book which may serve to 
take the place of the older works in the hands of the student, 
and which, while of modest pretensions in comparison with such a 
work as the British Moss Flora, may be sufficiently detailed to 
serve the purpose of the beginner as well as of the more advanced 
bryologist. How far the present work fulfils these requirements 
must be left to others to decide. 

With the above object in view it has been necessary to 
compress the work into as small a space as is compatible with 
clearness, in order to keep the price as low as possible. I have 
therefore omitted many critical discussions which might properly 
have found a place had the space at my command been larger ; 
and I have felt obliged to treat the varietal forms, especially of 
some of our more polymorphous species, in what may perhaps be 
deemed an eclectic rather than an exhaustive fashion. I have also 
endeavoured to describe the species in language as free from 
technicalities as possible, knowing that one great deterrent from 
a more general study of plants, especially of cryptogams, is the 
difficulty presented by the nomenclature and the descriptive 
terms. It is impossible, on the grounds of both brevity and 
accuracy, to avoid the use of technical terms, but I have 
endeavoured to use only such as seemed really necessary, and I 
believe that, with the aid of the Glossary, there is nothing in the 
work which will be found unintelligible by the ordinary student. 

The Plates have been drawn by the Rev. H. G. Jameson, to 
whom also I am indebted for the Keys to the Genera and Species, 
and for advice and suggestion throughout the work, the MS. of 
which has all passed through his hands. The responsibility. 
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however, for the contents of the book must rest upon my shoulders, 
and any names or combination of names published here for the 
first time must be cited with my name alone. 

Of the short-comings of the book no one can be more conscious 
than its authors. It would be inevitable, in dealing with a 
subject of this kind, even with the greatest facilities for attaining 
accuracy, that errors should creep in and facts be overlooked; 
and when the whole of the work has to be done in the scanty 
leisure snatched from exacting professional duties, the obstacles 
in the way of accuracy are greatly increased. I can only ask 
the student to bear this in mind in passing his judgment on the 
present work, and to be assured that any suggestions, corrections 
or additions will be exceedingly welcome. 

H. N. DIXON. 

East Park Parade, 

Northampton. 

May , 1896. 
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INTRODUCTION. 


1. GENERAL SKETCH OF THE STRUCTURE OF MOSSES. 

In a work the primary aim of which is to enable the student 
to identify and thence to classify mosses there is neither the need 
of nor the room for a detailed account of their Morphology ; this 
will be readily obtained from works specially devoted to the 
subject. A short sketch of the structure of mosses is not, 
however, out of place, and will if carefully read serve to 
familiarise the student with the botanical terms necessarily 
employed in the body of the work. In the following sketch my 
aim is to describe the moss plant as it presents itself to a student 
examining it with a view to its identification, with as little reference 
to microscopical detail and to physiological and functional 
study as can be helped. 


General Characteristics of Mosses. 


The student is not likely to have any difficulty in recognising 
a moss, as such, from any other class of plants, with the exception 
of the very closely allied Hepaticae or Liverworts. Apart from 
the fructification, which in the latter plants is of a widely different 
structure (usually consisting of a dark globular capsule tipping a 
slender, delicate, white fruitstalk and ultimately splitting into 
four segments which spread horizontally into a cross), the Liver- 
worts may as a rule be easily known by their vegetative structure, 
which is generally of a more flaccid, delicate texture, the leaves 
when present always very regularly' imbricated, in the greater 
number of species in two flattened rows, one on each side of the stem, 
frequently bifid or multifid, which is never the case with mosses ; 
always nerveless, and always with a more or less rounded or 
hexagonal areolation — characters which are rarely if ever found 
combined in any of our mosses. There is a certain hardly des- 
cribable appearance about the Liverworts which serves to identify 
them better than any description, and # by which with a very slight 
experience the student will be able to recognise them, with 
perhaps one or two exceptions, at sight. 

Mosses are found in various situations, and may be described 
as terrestrial, rupestral, arboreal, aquatic, paludal, etc., according 
to the matrix or the locality which they prefer. These terms, 
however, must not be taken too strictly, for while almost every 
species manifests a decided preference for one kind of matrix or 
environment, and whole classes of allied mosses are often linked 
together by a common preference of the kind, yet it rarely 
happens that a given species, whatever its natural habitat, may 
not occasionally be found in some other, more unusual situation. 
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As a general rule, however, the habitat of a moss may be looked 
upon as an important aid in determining its identity, and in all 
cases the nature of the soil or other matrix should be entered 
upon the label, with the locality. 

The habit of the moss and its manner of growth, whether the 
separate plants are scattered singly, clustered or gregarious, or 
more or less densely tufted, are also points of importance and 
should be noted at the time of collecting. 

The Vegetative Organs. 

Mosses always consist of a stem and leaves, though either of 
these structures may be so reduced in size as to be inconspicuous. 
A certain ambiguity in the use of the terms “stem,” “branch,” 
should* be here pointed out. They are frequently used, and are 
employed in this work, in a double sense, either as designating 
the actual solid cylinder upon which the leaves are arranged, or as 
j embracing the whole visible structure, leaves included. Thus in 
speaking of the cuticular cells of the stem of Sphagnum, the first 
and more restricted meaning of the word is understood ; whereas 
when a stem is spoken of as tumid or inflated, it is the whole 
structure, stem and leaves together, that is referred to. The 
absence of any convenient term to express the latter conception 
renders this extension of the words somewhat desirable, and it 
will, I believe, in no case give rise to confusion. I have occasion- 
ally used the term “frond” for the second, use of the word. 

The different modes of branching in different mosses are 
perhaps among the first things to strike the beginner, owing to 
the very different results they produce in the general appearance 
of the plants. There are two main types of branching by which 
all mosses may roughly be divided into two groups. In the one 
the stem is typically erect, simple, slightly forked, or with more 
numerous lateral branches, out producing the fertile flowers and 
later the fruit at the apices of the stem and of at least the 
principal branches ; by this the apical growth of the stem is 
terminated, and further development can only take place by new 
branches, usually termed innovations, which are most frequently 
produced, singly, in pairs or in whorls, immediately below the 
flower. The tendency is therefore to grow upwards, and 
gradually to increase the number of branches from an originally 
simple stem, and this naturally conduces to the greater density of 
the tufts or cushions. Mosses of this type are termed Acro- 
carpous (Tab. LXII. 1, 2). 

In the second type the stem whether little, or, as is usually 
the case, much branched produces its flowers on the side, not at 
its apex nor at that of the branches ; consequently the apical 
growth of the stem is not terminated by the production of the 
fruit, but becomes indefinite, and the stems frequently attain a 
very, considerable length. The natural consequence of this, is that 
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the steins are rarely erect, but usually more or less prostrate or at 
least arched. This gives a wider, less dense and less elevated 
character to the tufts, which are often straggling. This is the 
type of the Pleurocarpous mosses (Tab. LXII. 3, 4). 

The beginner will very speedily recognise these two types in 
the field ; they are indeed so distinct that it was formerly the 
practice to make the distinction between Acrocarpous and Pleuro- 
carpous mosses the primary division of the whole Class ; this 
cannot now be maintained, but the distinction between the two 
types is of considerable practical assistance in the identification of 
mosses, if of less theoretical importance than has sometimes been 
held. 

In the Pleurocarpous mosses the branching is frequently 
regularly pinnate; sometimes the branches in these cases are 
again branched, when the stem is bipinnate, and in a few cases 
the process is again repeated, resulting in a tripinn'ate arrange- 
ment ; this is never the case with the Acrocarpous mosses, where 
the branching is either irregular, or more or less alternate, or 
imperfectly dichotomous, sometimes, but rarely, distinctly 
whorled. The innovations formed below the fertile flower 
frequently develope so rapidly as to equal or overtop the capsules, 
which then appear, but falsely, to be laterally produced (Tab. 
XXXIX. B; XL. A). 

Mosses are not attached to their substratum by true roots, 
but thAre are~ usually present rootlets or radicles which perforin 

tKFTunctiohs hTToots,' and are often produced' throughout the 

whole length of the stem, or over the greater part, frequently in 
very great numbers so as to form a felt-like covering or 
tomentum (Tab. LXII. 2) ; they are usually of a reddish brown hue 
but may assume other colours. They may be produced, 
sporadically, upon the leaves or other parts of the plant, and they 
hardly differ morphologically from the chlorophyllose threads of 
the protonema ; this is the network of branched, conferva-like 
filaments produced by the germination of the spores, from 
which is developed the moss plant ; the protonema usually, 
disappears at an early stage in the life of the moss, but in some 
of the smaller species it is persistent for a considerable period 
(Tab. XXXV. H). 

In addition to the radicular fibres and the leaves, the stem is 
occasionally clothed with appendages of another kind, intermixed 
with the leaves ; these are called paraphyllia, and are green, 
multiform, leaf -like or thread-like structures, sometimes formed 
like miniature leaves (Tab. LXII. 6), at others deeply cut, fringed, 
or so slender as to resemble branched threads (Tab. LXII. 5). 

The leaves of mosses are of various forms, and the shape of 
the leaf affords, all things considered, one of the most important 
diagnostic characters of mosses ; a reference to the glossary and to 
the figures will illustrate the various forms and explain the terms 
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US ed, which, need not be recapitulated here , but. it may be 
remarked that the leaves are always sessile, never stalked, and 
in outline range from subulate to orbicular, with almost every 
intermediate form; that they are never compound, scarcely ever 
lobed, though frequently serrate in various degrees, or sometimes 
laciniate. There is no epidermis or cuticular tissue, and the 
whole leaf is almost always formed of a single layer of cells (v. 
section, Tab. LXIII. 7, 11), rarely in part or altogether of a double 
layer (Tab. XX. H. lx), with the exceptions of the nerve (or mid- 
rib) which when present is composed of narrow and elongated cells 
often of several layers in thickness and frequently showing some 
differentiation in structure, and of the marginal border which in 
certain groups of mosses is formed of different cells from those 
which compose the rest of the leaf, usually in such cases being 
more like those of the nerve (Tab. LXIII. 8). 

The nerve is usually single, and may be very short, reaching 
only a part of the way up the leaf, or may extend to the apex, 
when it is called percurrent (Tab. LXII. 10), or beyond, when it is 
termed excurrent. Differing degrees of excurrence are char- 
acterised by distinct terms, mucronate (Tab. LXII. 14), cuspidate 
(Tab. LXII. 13), aristate, etc., the significance of which will be 
found by reference to the Glossary. The single nerve is very 
rarely forked above, or may produce, exceptionally, indistinct 
short lateral branches. In many groups of mosses however the 
nerve is double (Tab. LXII. 20), consisting of two independent 
branches free or united at the base ; in this case it is almost 
always short, the branches very rarely indeed reaching above the 
middle of the leaf, and may be altogether wanting, in which case 
the leaf is nerveless. The expanded part of the leaf is frequently 
termed the lamina, in contradistinction to the nerve. 

* The nerve frequently bears spinose teeth at the back (Tab. 
IV, I. la), and in certain genera is furnished with variously 
specialised appendages on the upper surface (Tab. LXII. 18, 19) ; 
these are particularly developed in Polytrichacese and in the 
^Sections Pterygoneuron and Aloina of Tortula. 

The leaves may be more or less decurrent at the base, the 
lamina running down the stem for some distance on each side 
below the insertion or line of juncture of the leaf-base with the 
stem ; this is sometimes so conspicuous that the stem is distinctly 
winged (Tab. LXII. 16) ; in certain groups it is a character of 
much importance, and in such cases the leaf should be separated 
with great care from the stem, in order that the decurrent part, or a 
portion at least, may be detached also. As a rule however the 
degree of decurrence can best be observed by stripping the greater 
, number of leaves from a stem and examining the remaining 
ones under the microscope, while still attached. 

It should be borne in mind that the lowest leaves on a stem, 
and sometimes too on a branch, are often very small or in other 
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ways far from typical, and these should never be selected for 
examination; the same objection frequently applies to the 
uppermost and youngest leaves, which may not be fully developed, 
though occasionally they are the only ones in which certain 
structures, of a very fragile nature, can be observed. In the 
Pleurocarpous mosses the leaves on the branches are usually 
smaller and less highly developed than the stem-leaves (Tab. 
LXII. 6), and unless otherwise mentioned the latter are always 
the ones described. A similar difference is sometime^ but 
more rarely, found between the leaves of the fertile stemsr'and those 
of the barren branches in the Acrocarpous mosses. \s 

The position of the leaves when moist, and also when dry, is 
of gieat importance, and in many species al.ords a clear and 
sufficient diagnostic character recognisable at once even in the 
field. When the leaves are not otherwise described they are to be 
taken as arranged equally all round the stem (Tab. LXII. 1, 2, 8) ; 
in some cases they are regularly distichous, i.e. y springing from 
opposite sides of the stem in two rows, in which case they are 
usually, though not always, complanate, i.e., flattened out in one 
plane like the frond of a fern (Tab. LXII. 9, 10) ; this latter 
arrangement is even more frequently the case when the leaves 
are not truly distichous, but spring from all sides of the stem, the 
flattened or complanate arrangement giving them however a 
close resemblance to truly distichous leaves (Tab. LXII. 11). 
When a leaf instead of spreading out directly from its base is 
turned towards another side of the stem it is said to be secund ; 
it usually happens that all the leaves in such cases are turned 
towards the same side, when they are termed homomallous 
(Tab. LXII. 12) ; when, as very frequently occurs, they are also 
curved, they are said to be falcato-secund (Tab. LXII. 3). 

The leaves are frequently undulated (Tab. LXII. 11, 19) or 
plicate (Tab. LII. E, F) ; to observe this in the moist state it is 
best to. separate the leaves and examine them under the micro- 
scope, taking care to submit them to as little pressure as possible ; 
but when it is desired to observe this fact in the dry state it i# 
almost invariably better to do so by means of the lens while still 
attached to the stem. The same remarks apply to the degree of 
concavity of the leaves, which is sometimes of importance. 

The cell-structure, or areolation, of the leaves is a character 
•of the highest value. It must be remembered that the cells at the 
base of the leaf and frequently those at the apex also are more or 
less modified, and the normal type of areolation of any species 
must be considered that of the median part of the leaf ; and it is 
.safest to take for examination a point about one- third of the 
length of the leaf from its apex ; the figures of cells in the Plates, 
marked 1c., are all taken at this point. It is however often of 
importance to examine also the basal cells ; in this and indeed in 
all cases it is of importance to select those of fully matured 
leaves. 
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In addition to the form of the cell, it is necessary in certain 
cases' to note also the thickness or otherwise of the cell-wall. It 
is hardlv possible to define a limit at which a cell-wall becomes 
incrassate but a consultation of the figures referred to m the 
Glossary under that term will give a very fair idea of its 
signification. The cells figured in Tab. LXIII. 8, may be taken as 
tvpically thin-walled cells. In numerous mosses the cell-walls 
mav be seen to be perforated by minute openings or pores, 
constituting passages between adjoining cells (Tab. XIV. C lc) ; 
this is especially the case when the walls are incrassate, and may 
frequently be observed in the basal cells of the older leaves when 
the younger and thinner-walled cells show no trace of it, as for 
instance in Brachythecium rivulare. The presence or absence of 
papillae on the surface . of the cells is another point requiring 
observation. They are often visible on the margin of the leaf, 
but in other cases they , are best seen, not by examining single 
leaves, but by placing a stem or branch under the microscope, 
so that the papillae may be observed as it were in profile (Tab. 
LXIII. 10). In a few cases, more especially where they are 
confined to the front or upper surface, it is necessary to cut a 
thin transverse section of the leaf (Tab. LXIII. 9, 11). This is 
also desirable in a few other cases, when it is required to observe 
the structure or form of the nerve or its appendages, as 
in Campylopus, Dicranum, and Polytrichum (Tab. VII. A; 
XI. K. L; XIV. C, F). 

When it is desired to observe the basal cells, and especially 
those of the basal angles or auricles, it is especially necessary to 
remove the leaves carefully and gently, as otherwise these special 
cells are liable to be left adhering to the stem. 

1 Reproductive bodies, termed gemmae, are not unfrequently 
• produced on or among the leaves, or on special receptacles (Tab. 
LXIII. 33 ; XXXIII. D) ; these are of various forms and colours, 
but are usually green or brown, globular or club-shaped, articulate 
structures, resembling to the naked eye grains of dust or pollen ; 
in certain cases their presence is of great assistance in the 
determination of species. 


The Reproductive Organs. 

The reproductive organs of mosses are usually situated among 
specialised leaves, forming the so-called flowers. They are of 
two kinds, the antheridia, or male organs, and the archegonia, or 
fertile organs. Besides the specialised leaves or bracts they are 
usually surrounded by numerous, hyaline, jointed hairs, called 
paraphyses. The leaves composing the fertile flower are called 
the perichaetial leaves or bracts ; those surrounding the antheridia, 
when these are separate from the archegonia, are termed the 
perigonial leaves or bracts. These bracts, of either kind, are 
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often highly differentiated, and important to observe; but in 
many groups of mosses they are hardly distinct from the ordinary 
leaves. ■ . ‘ . 

The antheridia (Tab. LXIII. 37, 36) are small elliptic or 
clavate bodies, usually of a thin, loosely areolated texture and pale 
brownish colour, more or less wide and obtuse at the apex ; they 
contain the antherozoids which, escaping, enter the archegonia 
and fertilise the oosphere, the cell which ultimately developes into 
the mature fruit. 

The archegonia (Tab. LXIII. 34, 35) are narrower in shape, 
resembling a narrow, long-necked bottle, and are almost always of 
a deep red colour ; they usually occur in some numbers in each 
perichaetium, but it is as a rule only one which is fertilised and 
produces fruit. 

The relative position of the antheridia and the archegonia is 
of great importance, and different terms are applied to the 
inflorescence in accordance with these different relationships ; as 
they are somewhat difficult to grasp these terms are here tabulated. 

The antheridia and archegonia may occur only on separate 
plants ; the inflorescence is then termed dioicous (Tab. LXIII. 
35, 36). 

If they occur on the same plant it is termed monoicous. This 
includes several distinct forms, according to the positions of the 
two organs ; they may occupy two different positions on separate 
parts of the stem, the antheridia then being usually enclosed in 
distinct perigonial bracts ; the inflorescence is then said to be 
autoicous (Tab. XIII. E, F). 

Or the antheridia and archegonia may be mixed together in 
the same flower, which is then termed synoicous (Tab. LXIII. 38). 

Or, finally, the antheridia may be placed just below the fertile 
flower, without special perigonial bracts, simply in the axils of the 
lower perichaetial bracts ; this form of inflorescence is termed 
paroicoits (Tab. LXIII. 39). 

Occasionally two of these forms of inflorescence are found 
side by side in the same species, when it is termed heteroicous. 

It may be mentioned that the paroicous form of inflorescence 
appears to be confined to Acrocarpous mosses, and the synoicous 
very nearly so, occuring very rarely, perhaps exceptionally, in the 
Pleurocarpous species. 

The fertile flowers are always more or less gemmiform, i.e., 
bud-shaped ; the male flowers are occasionally wider, with open 
and more or less spreading bracts ; in this case they are termed 
discoid (Tab. XXXIX. E. 9 (m) ). 

Upon fertilisation the archegonium and its contents undergo 
great development ; the oosphere becomes the capsule or sporan- 
gium, the outer part of the archegonium itself simultaneously 
developing up to a certain point, but ultimately rupturing midway 
so that the upper portion is carried up with the fruit, the lower 
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half remaining fixed at the base and forming a minute sheath 
round the base of the fruit-stalk, termed the vaginula , this is 
occasionally covered with short, erect hairs (Tab. XXXIII. J . 5) . 

In very few cases the capsule remains sessile ; in the vast 
majority of species it is elevated on a seta, or fruitstalk, of varying 
length ; and it is by this process of elevation that the arche- 
gonium is ruptured. The upper half as has been mentioned is 
carried upwards with the fruit, and is known as the calyptra or 
veil ; it is usually of a thin membranous texture, more or less 
completely covering the capsule, and either falls off before the 
capsule is fully ripe or in other cases remains till maturity ; the 
increase in size of the capsule usually causes it to split from the 
base upwards ; when the fission takes place on one side only, or 
conspicuously on one side most strongly, the calyptra is said to be 
cucullate, i.e., hood-shaped (Tab. LXIII. 13, 14) ; when it splits 
equally on two, three or more sides it is termed mitriform (Tab. 
LXIII. 12). The calyptra may be smooth or plicate, glabrous,/'" 
papillose or hairy, the hairs either erect or pointing downwards. ✓ 

The .seta is variable in length and stoutness, occasionally 
rough with warts or papillae (Tab. LXII. 6 ; LXIII. 19). It is 
straight, flexuose, or arcuate, i.e., curved like a bow ; the curving 
is sometimes even more pronounced, when it is said to be cygneous, 
i.e., curved like a swan’s neck. In the latter case it frequently 
becomes erect when old, and in some species it always takes an 
erect position when dry, while regaining its curved form when 
wetted. 

When dry the seta is usually spirally twisted, and the 
twisting may be either to the right (i.e., the spirals ascend towards 
the right to an observer supposed to be standing within the spiral ; 
from the outside they appear, on the side nearest him, to ascend 
to the left ) or to the left. It is rarely, however, I believe, that 
the direction is so constantly different between any two allied 
species as to afford a good character of distinction, and it is only 
in a very few cases that I have relied upon it. 

When the calyptra falls off or is removed the capsule is 
exposed ; it is usually more or less elliptical, but is frequently 
elongated and cylindric, equally often shortened and even globose, 
or it may be pyriform; it is often striated (Tab. LXIII. 27), 
more rarely angular (Tab. VI. F) ; it is erect (Tab. XXXVI. J), 
inclined (Tab. LXIII. 40), cernuous (Tab. LXIII. 17), or even 
pendulous (Tab. LXIII. 18), and it is often more or less curved, 
or asymmetric. There are other forms which it less commonly 
assumes. 

The capsule may be cleistocarpous (Tab. LXIII. 16), that is 
without any regular orifice or lid, bursting irregularly; rarely 
it opens by valves (Tab. LXIII. 15). Usually, however, it opens 
with a lid, resembling the lid of an urn ; this falls off at maturity, 
its rupture being often assisted by the unrolling of the annulus, 
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a very highly elastic ring of cells surrounding the orifice at the 
point of juncture with the lid, and rolling back with considerable 
force and rapidity when the capsule is fully ripe. The annulus 
is however not always present. 

The spores are usually produced in great numbers, and 
are green or brown ; they are either smooth, or papillose or 
tuberculate ; almost always more or less globose, rarely angular. 
They range, in point of size, with a few exceptions, between 10 p 
and 25 p in diameter. They usually surround a central column of 
tissue, called the columella, which is sometimes long enough to be 
distinctly visible above the mouth of the capsule after the fall of 
the lid, and occasionally is united to the interior of the lid, 
retarding its fall for a time and finally falling off with it. 

The mouth of the orifice after the removal of the lid is in 
some mosses a bare rim, when the capsule is termed gymnostomous 
(Tab. LXIII. 22); but more frequently it is furnished with a 
fringe surrounding and in part closing the mouth ; this fringe 
is termed the peristome, and affords, owing to the numerous 
forms and degrees of development it assumes, and its constancy, 
throughout large groups of mosses, a very important basis of 
•classification, especially as regards Orders and Genera. The 
researches of Philibert and others have recently brought into 
•clearer light the great importance of this organ from a systematic 
point of view ; and as the main divisions in the present work are 
based upon its structure, the student will do well to become 
familiarised with its general character and the terminology 
employed in its description. 

^'The peristome may be single, i.e., may form a single circle 
or fringe (Tab. LXIII. 23-26) ; or it may be double, consisting of 
two concentric circles, an outer and an inner (Tab. LXIII. 27, 
29-32) ; very close however to one another, and sometimes even 
partly united. Taking the single peristome first, it sometimes 
consists of a thin membrane, rising conically over the mouth of 
the capsule, leaving only a minute aperture at its apex ; much 
more frequently however, indeed in the vast majority of cases, the 
membrane is as it were split from top to bottom into a number of 
filaments, called the peristome teeth. These teeth are always 
produced in multiples of 4, indeed there are always either 4, 8, 16, 
32, or 64, the median numbers being by far the most frequent. 
They vary very greatly in length, form, colour, and other character- 
istics, red being the predominant tint. They are usually very 
delicate in texture, in most cases consisting of a double layer of 
very thin plates, divided transversely into segments, with more or 
less distinct lines at the points of division, sometimes forming 
very strong trabecules, or bars, standing out prominently on the 
face of the tooth like the rungs of a ladder (Tab. LXIII. 25). 

The double peristome is more complicated in structure. The 
outer fringe (Tab. LXIII. 29), superficially resembles the single 
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peristome already described, although differing in minute points 
of structure ; the inner peristome (Tab. LXIII. 29-31), is always 
more delicate in texture, usually paler in colour ; occasionally 
it consists of 8 or 16 delicate filaments or processes alternating with 
the outer teeth, more rarely opposite them ; in other groups these 
processes are wider, meeting one another at their base , while still 
more often they are more or less united below, so as to form a 
continuous basal membrane surrounding the orifice, while their 
upper portions remain free ; these upper portions being frequently 
more or less split or pierced along the median line. The spaces 
left between these free upper portions (processes) are often occupied 
by still more slender prolongations of the basal membrane, 
termed cilia, singly, or grouped in twos and threes (Tab. LXIII. 

30) • these are extremely delicate and thread-like, and frequently 
in the most highly developed forms bear short transverse append- 
ages at intervals (Tab. LXIII. 29). 

All these different parts exhibit much variation m the degree 
of their development, and the whole peristome is of ten reduced to 
a fringe of short rudimentary teeth around the orifice ; the teeth 
are often also, on the one hand cleft, to a greater or less extent, 
into two or three branches (Tab. LXIII. 25), or again, more or less 
approximated or even united in pairs (Tab. LXIII. 28), or in fours, 
or they may be connected, in various degrees, by transverse bars, 
so as to form a kind of lattice work. The numerous and delicate 
forms, as well as the perfect regularity and the rich colouring of the 
peristome render this organ a most beautiful microscopic object. 
The teeth are strongly hygroscopic, usually, when mature, spread- 
ing more or less widely in the dry state, but rapidly converging so 
as to close the mouth of the capsule when moistened, or even when 
merely breathed upon. 

The outer wall ( exothecium ) of the capsule frequently 
exhibits stomata, usually not very numerous, and as a rule 
arranged more or less distinctly in one or two rings round the 
capsule most commonly towards its base or upon its “neck,” i.e., 
the portion intermediate between the seta and the base of the 
spore-sac, or inner membrane containing the spores, which as a 
rule does not reach quite so low as the base of the outer case. 
The stomata are sometimes superficial, i.e., on the surface of the 
wall of the capsule (Tab. XXXII. J. 12) , sometimes immersed, i.e., 
sunk in its substance (Tab. XXXIII. J, K. 12). This distinction^ 
is of great importance in the genus Orthotrichum, in which bo^S 
forms of stomata occur, as it affords a safe and useful character" - 
for the separation of species and even of groups of species. 

II. PRACTICAL EXAMINATION AND MEASUREMENT. 

Mosses, even after having been long dry, generally at once 
resume their natural form and appearance, both to the eye and 
under the microscope, on being wetted. The harder parts. 
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however, and even the leaves of some of the Polytrichaceae and 
Bryaceae, may require to be heated for a short time in water over a 
spirit lamp. 

To examine the leaves it is usually sufficient to strip off a few 
downwards (towards the base of the stem) with the forceps, 
choosing a place on the stem (or branch) where they are w T ell 
developed, not the base or apex. When, however, the leaves are 
or may be auricled, or decurrent, it is best to dissect each one off 
singly under the dissecting microscope. Sections may be required 
where the leaf or its border is bistratose, or where the nerve is 
specially thickened or lamellated, and it is just in these cases 
that they are most easily made, To cut perfect sections with a 
razor requires both time and skill, but, with a little practice, 
sections quite good enough for examination may easily be sliced 
off downwards on the slide with a .sharp knife under the dissecting 
microscope. 

This latter piece of apparatus is an absolute necessity for the 
student, but it may be of the simplest description. A strip of 
wood 10 inches long, raised 2 or 3 inches by supports at the ends, 
with a hole at the centre and a lens of 1 inch focus supported above 
it, and a white card at an angle of 45 degrees below, gives a wide 
stage, with excellent support for the hands, and is a fairly 
efficient substitute for the more expensive article. 

If the lid of the capsule is already gone, the peristome may 
often be observed in the dry state, but otherwise a thorough 
soaking is advisable before trying to remove the lid. Directions' 
for examining the stomata on the capsule wall are given in the . 
introduction to the genus Orthotrichum. 

It is often necessary to determine the inflorescence. If 
old antheridia are found at the base of the seta the plant is at 
once recognized as synoicous, but they soon disappear, so their 
absence proves nothing. The flowers must therefore be looked 
for along the stem, or at the ends of the young shoots. Here 
again a single flower, according to whether it has both antheridia 
and archegonia, or only one of the two, will decide whether 
the plant is synoicous or not, which may be the point to be settled, 
but the decision as to whether it is monoicous or dioicous may be 
more difficult. If however, the flower dissected was taken from a 
fruiting stem , and proves to be male, the plant is of course autoicous. 

Macroscopical measurements (of stem, leaves, setae, capsules,, 
etc.) are usually given in inches and" lines, (one line = T \inch) , 
occasionally in millimetres (mm.). Microscopical measurements. 

(of cells, spores, etc.) are given in microns (one micron == 1 p = 
mm.). For purposes of comparison it may be borne in. 
mind that for small measurements 100 of an inch 

and for larger measurements 1 afiMTS haTfaTf^^ 1 
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Measurements are made under the microscope either with an 
eye-piece micrometer (a great convenience), or by observing at 
the same time, with the camera lucida, the object and a scale of 
microns. Such a scale should be drawn on a card, once 
for all, with the camera lucida, and must always, of course, be 
used with the same objective and tube-length with which it was 
made. A very fair estimate, indeed, of the diameter of cells, etc., 
can be made by simply holding such a card at the level of the stage, 
and looking at it with the left eye, while the right eye looks down 
the microscope. 


III. CLASSIFICATION, NOMENCLATURE, ETC. 

The primary object of this work being to simplify the 
determination of our British Mosses for the student, and to make 
it available, as far as possible, for a beginner, it has been my 
chief aim throughout to introduce as little novelty and to employ 
as few technicalities as appeared compatible with accuracy and 
clearness. For this reason I have preferred to keep as closely as 
possible to the system of classification which prevails in the 
greater number of those works which the student is most likely, at 
the outset; to consult, and of which that employed in the second 
edition of Schimper’s Synopsis Muscorum Europaeorum may be 
looked upon as the basis. The researches and critical writings of 
recent bryologists have added much to our knowledge, and have 
led to the proposition of new schemes of classification ; but great 
as was the temptation to follow, more or less closely, on these 
new lines, it appeared to me that in a work specially intended to 
aid beginners the difficulties put in the way of the student, by a 
novel classification and order, were likely to outweigh the 
advantages they might confer. 

On the other hand the researches of Philibert and others into 
the structure and development of the peristome have necessitated 
a certain amount of reconstruction. Schimper’s system, and 
those of most other authors, have been to a very great extent 
founded on characters derived from this organ ; and where groups 
have been united on the ground of supposed affinity between 
types of peristome subsequently shown to be remote from one 
another, and vice-versa, it is clear that it would be wrong to 
ignore the later conclusions, and I have felt obliged in some 
degree to modify the classification in accordance with this con- 
viction. The chief deviations from the older order and grouping, 
and indeed almost the only ones of importance, will be found in 
the separation of the Grimmiaceae from the Orthotrichaceae, 
with or near which they were usually placed, and their removal to 
the Aplolepideae, where, undoubtedly, they belong ; and the 
separation from the rest of the Bryales of the Nematodontoid 
group, including the three Orders Tetraphidaceae, Polytrichaceae 
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and Buxbaumiaceae. I have also discarded the usual division of 
the main group of mosses, the Bryales, into Acrocarpi and 
Pleurocarpi, believing that the characters involved in this division 
are far subordinate to those which separate them, according to the 
nature of the peristome, into the great groups of the Nemato- 
donteae and the Arthrodonteae. If will be found however, that 
this view does not entail any alteration of the usual arrangement, 
the pleurocarpous mosses following the Bryaceae in the same 
order as is found in most works. One point that it is as well to 
bear constantly in mind is that differing degrees of development 
between peristomes are of slight systematic importance compared 
with dissimilar types. Thus the difference between the gymnos- 
tomous capsule of F unaria fascicularis and the highly complex 
peristome of F. hygrometrica represents but a slight divergence 
in relationship, whereas the peristomes of a Splachnum and of a 
Grimmia, though perhaps almost indistinguishable except under a 
close microscopical examination, are fundamentally different in 
their structure and indicate a wide divergence of type. In 
carrying out this principle it is clearly the soundest method of 
classification to group the cleistocarpous genera and species of 
mosses with those to which upon the ground of vegetative and 
other characters they appear most nearly allied, not to unite them 
together in a separate group ; and although this method entails a 
slightly greater difficulty in the identifying of the species in 
question, it undoubtedly presents to the student a more natural 
and therefore more scientific arrangement. 

A conspectus of the system of classification adopted in this 
work wall be found immediately following the Key to the Genera. 

As to the choice of nomenclature I have been guided by very 
similar considerations to those which prompted the selection of the 
classification adopted. The principle of priority in nomenclature 
may be considered as universally accepted ; but the acceptance of 
the principle is far from having produced, at present, that 
uniformity which is one of the most important objects it sets out 
to attain ; nor can uniformity be hoped for until there is not only , 
a general acceptance of the principle but an arrangement as to the 
rules by which the principle is to be carried out ; the limits, for 
example, of its retrospective action, and the much vexed question 
as to whether “priority” implies the retention for a species of the 
earliest valid trivial name or the earliest combination of generic 
and specific names. Following out the principle of priority for 
the specific name under whatever genus placed, Lindberg has 
arrived at a system of nomenclature very widely differing from 
that of most works on bryology, and he has been followed very 
closely by Braith waite in the British Moss Flora. I have not felt 
it desirable to conform to this nomenclature, however ; partly on 
the grounds above given, that it would tend to confuse beginners 
who might be expected to have in their hands chiefly such works 




I 




urREC' 


leir ac 
; and f] 
:ording 
irrying 

jrt wa 
tame 

herent 

lorygai 
ian, a , 
; eBra| 
Lindcfe 
assaile 
ht thfj 
amp- ’ 
isbed'j 

. beli©> 
re coi 
; ap| 

des, 5 
shod 
whid 
test j 
a coil 
im to 


XXII 


INTRODUCTION. 


as Schimper’ s Synopsis , Hobkirk's Synopsis , etc. ; partly because 
of the extreme doubtfulness as to the finality of the nomenclature 
in question ; and this even apart from the question of the general 
acceptance of those particular rules upon which the principle of 
priority has been carried out by Lindberg, 

I have ' therefore maintained the nomenclature employed by 
Schimper ( Synopsis , Ed. II) as far as is compatible with the 
somewhat different classification here adopted, except in the 
following cases. When a generic name is pre-occupied for a 
phanerogamic or other class of plant (as in the case of Thamnium) 

I have, of course, dropped it and employed the earliest alternative 
name. And in a few cases where Lindberg' s nomenclature has 
been used also in standard works of modern or comparatively 
modern date (as in the case of Catharinea Ehrh., =Atrichum P. 
Beauv) I have taken it as an indication of a general acceptance 
of the name and have employed it here. I hope that these few 
changes, while insufficient to cause any great difficulty to the 
student, may in a measure bridge over the difference between the 
"old" and the "new” nomenclatures, and prepare the way for the 
latter, without introducing any unaccustomed names but such as it 
may be anticipated will be finally adopted. With regard to specific 
names I have adhered with a very few exceptions, and then only in 
order to avoid confusion, to the rule in force with most European 
authorities on Flowering Plants, British and Continental, viz., 
of employing the earliest published combination of generic and 
trivial names under the adopted genus.* 

The limits of the work precluded any full synonymy being 
given ; nor, in a work of its scope, did it seem necessary to give, 
for instance, any such full and complete synonymy as that which 
forms so valuable a feature of the British Moss Flora . I have, 
with few exceptions, given merely the original authority for the 
specific name --when that differed from the authority for the 
binomial— and also the names employed in Schimper ( Synopsis , 
Ed. II) and in Braithwaite ( British Moss Flora), when these 
differed from the name here employed. 

I have not attempted to give any full list of localities, nor 
indeed to indicate the distribution of “the species in our islands, 
except in the case of the rarest ones. An incomplete • list of 
localities is, I hold, for this purpose not only useless but 
misleading, and I have not the materials for anything like a 
complete list even for the more uncommon mosses ; nor would 
the size of the volume allow of it I have therefore given no 
localities except for the very rare species, but when these are 
given they are intended to be, so far as I could make them, 
exhaustive. 

The notes to the species are for the most part descriptive 
rather than critical, and will, I hope, be found of assistance ; in . 

* See. note on nomenclature in Preface to the 3rd Ed. 
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'many cases two species may be distinguished, especially in the 
field, by some slight difference in habit or mode of growth, very 
difficult to define in set terms, but of more practical value, for this 
purpose, than many a clearly-defined but less easily observed 
structural character. The value of such notes will of course 
depend upon and be proportional to the degree of the writer's 
acquaintance with the plants themselves, especially in their 
growing condition, and in many cases this must of necessity be 
but small. While, however, making full use of other works on the 
subject, I have endeavoured, whenever possible, to describe each 
species from personal acquaintance with the plant itself, and, so 
far as might be, from a knowledge of it in the field. In the case 
of every species, and in the greater number of the varieties 
described, I have examined specimens, and in most cases British 
specimens of the plant. 

I have introduced the plan', which is adopted in many 
continental books, but which has not, I believe, been hitherto 
employed in any of our British works on the subject, of giving in 
italics the salient and most distinctive generic and specific 
characters. This will, I believe, be found a help by the student, 
but it must be remembered that it is intended rather as a practical 
assistance in identification than as an indication of what are, from 
a systematic standpoint, characters of importance ; for though as 
a rule the two run side by side it not unfrequently happens that a 
feature of such slight structural importance as colour or size may 
separate two species at a glance, but the italicising of these 
characters must not be looked upon as necessarily imphdng that 
they form the most important distinction between the two. 

Another feature of the work which is undoubtedly in the 
bryological literature of our islands something of an innovation, is 
the introduction of sub-species. I have not employed this method 
of classification without considerable deliberation and some 
hesitancy ; nor am I unaware that it has its disadvantages, and 
perhaps its dangers. The temptation to sub-divide genera into 
sub-genera, and species into sub-species, varieties, sub- varieties, 
forms and sub-forms, becomes increasingly great with the growth 
of more. accurate knowledge and the closer study of forms. That 
these terms represent actual and existing degrees of affinity there 
can be no doubt, nor can there be any as to the importance of a 
recognition of the fact ; but I hold that such minute sub-divisions 
are quite out of place in a general work of this kind, and are only 
justified in works dealing with special and limited groups, and 
even then • only when they are dealt with from a somewhat 
different point of view, short when the object of the work is of 
a theoretical rather than of a practical nature. I should therefore 
greatly deprecate the 'introduction of such a chain of terms, and 
their inevitably greatly multiplied nomenclature, into works 
intended primarily as hand-books for the student, and secondarily 
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only as text-books for the systematise I do not however think 
that the introduction of sub-species alone is open to the same 
objection, while it certainly meets some of the difficulties which 
constantly present themselves to the classifier who has no middle 
choice between species and varieties. While the method pursued 
here -gives, I believe, a truer view of the relationships of the 
plants in question than if they were treated either as independent 
species or as merely varieties, I do not think it will be found to 
render the classification in any w r av more complex or more 
cumbersome. I have retained the ordinary binomial designation 
as in the case of full species, and the only practical difference will 
be found to be that the sub-species are not numbered in the 
headings, but indicated by an asterisk. 

The Key to the Genera and the Keys to the species under 
each genus have been re-written to suit the arrangement of the 
work, by the Rev. H. G. Jameson, from his “Illustrated Guide to 
British Mosses/’ They will, I have no doubt, be found of material 
assistance to the beginner, especially in the larger genera ; but it 
must always be borne in mind that they are intended as a guide to, 
not as a substitute for, the fuller descriptions. 

The Plates have all been drawn direct from nature by means 
of the camera lucida, and against each figure will be found the 
scale of. magnification used, the sign x 1 being employed for 
unmagnified figures. The scale has been kept uniform throughout 
the entire series in the figures of the leaves { x 15), the leaf-apex 
( x 60), and the leaf-cells (x 180), so that the figures show not 
merely the form, but the comparative size of the structures. The 
advantages derived from this are too obvious to need pointing 
out. The numbered figures on the last two Plates are intended 
especially to illustrate the Introduction and Glossary, and to 
assist those who may not be familiar with the special terms used 
in describing mosses. 

I have made an attempt to indicate— in the Index— 
the pronunciation not only of the Generic names but 
also of the Specific names as well, by marking the accented 
syllable and at the same time indicating whether the vowel is long 
or short. I trust that this may be of some assistance to the student 
but it must be borne in mind that the pronunciation as given here 
lays no claim to either authority or finality. The large majority of 
names present no difficulty, but in the case of words latinised from 
modern languages it must necessarily happen that the ordinary 
rules, of Latin accentuation often fail to apply, and their pro- 
nunciation then becomes very much a matter of taste le.g 
authorities differ as to whether Wilsoni 9 r Wilsoni is the correct 
pronunciation). In such cases my preference is greatly in favour 
of retaining as nearly as possible the pronunciation of the name 
in the original language, and I have followed this principle here 
while recognising that this view may not be shared by all bryologists 
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Acrocarpous, having the fruit terminal on stem or branch (Tab. LXII. 1, 2). 
Acumen, a gradually tapering narrow point. 

Acuminate, with an acumen (Tab. LXII. 20). 

Acute, with a shorter, sharp point (Tab. LXII. 10, 16). 

Aggregate, clustered. 

A lar (or Angular) cells, the cells at the basal angles of a leaf (Tab. LXII. 20, 21). 
A mphith echini, the outer layer of cells of the sporogonium. 

Amplexicanl , clasping the stem. 

A ngular cells, cf. alar cells. 

Annulus, a specialised ring of cells between the mouth of the capsule and the 
lid ; usually separable, and often highly elastic. 

Annular, like a ring. 

Antheridium, the male reproductive organ (Tab. LXIII. 37). 

Api cuius, a short, abrupt point. 

A picul ate, ending in an apiculus (leaf, Tab. LIII. K). 

Apophysis, a swelling of the fruit-stalk immediately under the capsule (Tab. 
LXIII. 28, 40). 

Appendiculate (cilia), with short transverse bars at intervals (Tab. LXIII. 29). 
Appressed, applied closely to the stem in an erect position. 

Arboreal, growing on trees. 

Archegoniuni , the reproductive organ of the fertile flower (Tab. LXIII. 34). 
Arcuate, bent in a curve like a bow (capsule. Tab. IV. H. 5 ; seta. Tab. IX. D). 
Areolation, the net-work of the cells of a leaf. 

Arista, a fine bristle-shaped point. 

Aristate, ending in an. arista (perichaetial bract, Tab. VII. D. 3). Cf. mucronate, 
cuspidate, piliferous. 

Articulate, jointed (gemmae, Tab. XXXII, H. 10). 

Ascending, pointing upwards or forwards (spines. Tab, IV. H. la). Inclined 
below and finally erect (stems) . 

Auricle, a small lobe or special patch of cells at the basal angle of a le^f (Tab. 
LXII. 20, 21). (WaJU. 

Autoicous, having the male and fparffle organs in separate inflorescences on the 
same plant (Tab. XIII. .E, F). 

Axil, the angle or hollow at the base of a leaf between it and the stem. 
Axillary, belonging to, or in an axil (male inflor., Tab. LXII. 10). * 

Bicuspidate, with two short horns or points (Tab. VII. A. lx). 

Bifid, cleft into two divisions (peristome teeth. Tab. LXIII. 25). 

Bi-stratose, in two strata or layers (cells, Tab. XX. H. lx). 

Bracts, special leaves surrounding the reproductive organs. 

Bulbil, a minute bulb or bulb-shaped bodv (Tab. XLI. B. 10). 

Bulbifonn, like a bulb (plant, Tab. XXII. T)). 

Caespitose, tufted. 

Calvptra, the thin veil or hood covering the lid of the capsule (Tab. LXIII. 12- 
„ ' 14) - 

Campanulate, shaped like a bell (calyptra. Tab. LXIII. 12). 

Canaliculate, channelled. 

Capillary, Capillaceous, hair- like. 

Carinate, keeled like a boat (leaf. Tab. XXII. D. 3). 

Cartilaginous, firm and tough. 

Castaneous, chestnut-coloured. 

Catenulate, resembling a little chain. 

Central-strand , a specialised group of cells in the centre of the stem. 
Cernuous , slightly drooping (capsule. Tab. LXIII. 17, 19). 
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Chlorophyllose, containing grains of chlorophyll, or green colouring matter. 
Cilia , hair-like threads (of inner peristome, Tab. LXIIL 29, 30). Cf. processes . 
Ciliate, with cilia (perichaetial bract, Tab. VII. D. 3). 

Circulate , curved’ into a circle (leaves, Tab. LI X. F). 

Cirrate, curled. 

Cladocarpous , having the fruit terminating a short, special, fertile branch 
(Tab. XLIX. B). 

Clatkmte, resembling lattice- work. 

Clavate, club-shaped (gemma, Tab. LXIII. 33 ; antheridium, LXIII, 37). 
Cleistocarpous, capsule opening irregularly, not by a lid or valves (Tab. 
LXIII. 16). 

Cochleariform , concave like a spoon or ladle (leaf, Tab. LIII. J). 
Collenchymatous, (of cells) having the walls thickened at the angles (Tab, 
LXIII. 3). . 

Columella , the central column of the capsule (Tab. LXIII. 28). 

Coma, Comal tuft, a tuft of leaves at the tip of a stem or branch. 

Complanate (of leaves or branches), flattened out more or less in one plane 
(Tab. LXI I. 11). 

CondupUcate , folded together, face to face (leaf, Tab. XLVIII. C. 1). 
Constricted , suddenly narrowed (capsule at mouth, Tab. XXXII. C, E. 5; 
below mouth Tab. XXXII. F. 5). 

Convolute , rolled together (leaf-margins. Tab. XXVIII. L, M. I ; perichaetial 
bracts, Tab. LXII. 12). 

Cordate , heart-shaped (leaf, Tab. LX. J). 

Crenulaie, with fine, convex or rounded teeth (leaf-margin, Tab. XVI. C. 1c). 
Cribrose , perforated, like a sieve (peristome teeth, Tab. XXI. F. 6). 

Crisped , curled up and twisted (leaves. Tab. XVIII. B). 

Cruciform, cross-shaped. 

Cucullate, hood-shaped and (of the calyptra) split on one side only (leaf-apex 
Tab. I. A. 2 ; calyptra. Tab, LXIII. 13, 14). Cf. mitriform. 
Cultriform , curved like a short, wide scimitar (leaf, Tab. XLIX. G). 
Cuneiform , wedge-shaped (peristome teeth, Tab. LXIII. 24). 

Cuspidate, having a moderately long, stiff, acute point (Tab. LXII. 13). 

Cf. mucyonate , aristate, piliferous. 

Cuticle, the outermost skin of the stem. 

Cuticular, belonging to the cuticle, (cells, Tab. I. F. stem x). 

Cygneous , curved suddenly downwards like a swan’s neck (seta, Tab. XXII. G)„ 
Cymbiform, boat-shaped (leaf, Tab. I. A. 2). 


URftEC' 


teir at 
; and £ 
:ordin| 
irrying 
>rt wa 
.finenw 

detent 
Loryga 
tan, aj 


Deciduous, falling off, not persistent. 

Decurrent , with the base of the leaves running down the stem on each side 
like wings (Tab. LXII. 16). . 

Decurved, curved downwards. 

Decumbent, prostrate with the tip rising upwards. 

Deflexed, bent downwards. 

Dehisce , split open. ■ 

Deltoid, like a Greek Delta, or triangle (leaf, Tab. LIV. O). 

Dendroid , tree-like. VVd Cy .;y/ : dV" 

Dentate, sharply toothed (leaves, Tab. LXI. C. 1, la). 

Denticulate, very finely toothed, or obscurely toothed (Tab. XV. D, E, F, la), 
Denuded , having the leaves worn off. 

Diaphanous, colourless and transparent. 

Dichotomous, repeatedly forked. dX: 

Dimorphous, of two forms. 

Dioicous, having the male and fertile inflorescence on separate plants (Tab, 
LXIII. 35, 36), • 
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4 /Peristome teeth strongly paired, reflexed when dry ...34. Glyphomitrium 
\ Peristome teeth not paired . : 5, 

5 / Leaves subulate, smooth ; growing on stones or rocks ,6 

/Leaves more or less lanceolate, or wider, usually papillose.... ........... ..,7 

6 /Plant, minute; angular cells of leaves not coloured 13. Seligeria 

/Plant larger; angular cells distinct, brownish............’ 22. Blindia 

7 /Nerve excurrent (or leaves wide-ovate, obtuse, very concave)..: ...& 

/Nerve ceasing in or below apex...... *10,’ 

[ Capsule long, cvlindric ; Is. large, with large multifid papillae 

^ 47. Encalypta-. 

1: Capsule shorter, oval ; Is. smooth, or with smaller papillae.... 9 

0 /Leaves ovate-lanceolate, ovate, or obovate jq. Pottia- 

/.Leaves linear-lanceolate or lanceolate.... '^3, Weisia 

jo/Ls. blackish-green, opaque, bistratose above (alpine rocks)... 30. Grimmia- 
/ Ls. not' bistratose j j 

n /Ls. wide at apex, serrate above ...42. Leptodontium 

\Ls. narrowed towards apex, almost entire 12 

[ Perichaetial Is. distinct, sheathing ; Is. more or less coloured at angles 

, , . .23. bicranoweisia, 

L Perichaetial ls. not distinct ; angles not coloured 41. Barbula * 


K. CAPSULE SMOOTH, ERECT, PERISTOME TEETH 16, DEEPLY 
DIVIDED, OR 32 (ACROCARPOUS). 

{ Peristome twisted 

Peristome straight . , . . ' 


/ Peristome straight .... 4 

2/ Ls- oblong or obovate, or covered with granular filaments... 40. Tortula 
/Ls. more or less tapering in upper half, without granular filaments 3 

[Ls. usually short, or with recurved margins ; hyaline cells not ascending 

3? up margin... ; 4*. Barbula 

) Ls. very long and narrow, with plane margins ; basal hyaline cells ascend- 

L in S U P ^^ 3 / .......44. Trichostomum 

4 /Basal cells Jong/harrow, nodulose, f 31 . Rhacomitrium 

/Basal cells not nodulose . 5 

3 /Plant small, glaucous-green; among alpine rocks jc. Saelania 

/Plant not glaucous ’ 3 

/Upper cells short, usually more or less quadrate *’[g 

7 /Nerve excurrent in the narrow subula... Ditrichum 

/Nerve ceasing below apex Dicmnella • 

[ Nerve excurrent, angular cells brownish ; peristome teeth divided 

8*1 half-way * 26. Dicranum 

) Nerve not excurrent, angular cells not coloured ; peristome teeth usually 
l. divided nearly to base 9, 

/ Leaves entire (unless at extreme apex) 11 

10 /Leases plicate.. PtychomitHum 

\ Leaves not plicate :.jS. Cynodontium 

[ Leaf-margin recurved ; nerve not excurrent...; 4I Barbula 

11 ■< Leaf-margin plane or incurved ; nerve excurrent (except ienuirostre) 

^ 44 * Trichostomum. 
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M. CAPSULE INCLINED OR PENDULOUS, WITH DOUBLE 
PERISTOME (ACROCARPOUS). 

'Plant almost stemless, with minute nerveless leaves 7. Buxbmmiia 

Leaves nerved ... . .. . . ... ......... ........... . ..... . . . . . ........... 

Leaves linear-setaceous ; plant small 

Leaves not setaceous ... . ... . . . . ... .. ... ........ .. . . ... . . . . , . . . . . . . . 

Capsule inclined, clavate < 

Capsule pendulous, pyriform ’ 

Outer peristome much shorter than inner ; Is. Ungulate. 

Outer peristome equalling inner. 

Leaves acute, cells lax 

Leaves obtuse, cells narrow 

Cells truncate-hexagonal, lax ; peristome curved spirally. 

Cells pointed or roundish ; peristome not curved.......... 

Capsule very long-necked, mouth very oblique 77. Plagiobryum 

Capsule short-necked, or long-necked and regular.. ~ 

"Leaves entire, obtuse (or sub-acute at most) 

Leaves acute or acuminate, or less acute and serrate. 

Leaves large, over 1 i line, roundish 
Leaves small, under 1 line.... 


74. Orthodontium 
,..75. Leptobryum 


63. A mblyodon 
■ 64, Meesia 

— 62. Funaria 


.79, Mnium 
.78. Bryum 


KEY TO THE GENERA. 


L. CAPSULE INCLINED OR ON AN ARCUATE SETA, WITH 
PERISTOME (ACROCARPOUS). 


'■{'cl 


2 

, 5 

with large inflated auricles, and long fine points... 2$. Dicmnodontium 


j /"Seta bent or curved downwards when moist....... 

\Seta straight (except where it joins the capsule). 


.30. Grimmia 
4 , 


not auricled 

g / Plant tall; nerve 2 -winged at back, 

\ Plant very small ; nerve not winged 

Nerve vanishing ; peristome teeth narrow, usually cloven 

35 . C ampylosielium 

Nerve excurrent ; peristomg teeth lanceolate, usually entire 

13. Seligeria 

c f Capsule sub-globose, horizontal. 6 

' \ Capsule not globose 7 

f Plant almost stemless, with minute nerveless leaves... 57. Discelium 
Stem bearing numerous nerved leaves ; capsule very small 
L 68. Catoscopium 

j f Leaves with angular cells enlarged, usually brownish 26. Dicranum 

\ Leaves without special angular cells... 8 

Capsule with neck as long as itself.. 20. Trematodon 


,/C . 

\ Capsule without elongated neck, 

Q f Ls. with upper cells elongate, smooth 

9 \Up 


2i. Dicvanella 

Upper cells more or less quadrate or hexagonal, scarcely elongate 10 

10 /Nerve distinctly excurrent 40. Tortula cernua 

\ Nerve vanishing....... 11 

- 1 /Leaves smooth; capsule strumose... 18. Cynodontium 

\ Leaves papillose ; capsule not strumose ..19. Dichodontium 



-Upper cells large, roundish-hexagonal ; Is. large 79. Mnium 

Upper cells elongate, hexagonal-rhomboid 11 

Cilia without appendages, nerve not excurrent, rarely reaching apex 

. 76. Weber a 

Plants with either appendiculate cilia, or excurrent nerve 78. Bryum 


N. LEAVES NERVELESS OR SHORTLY 2-NERVED, WITH SHORT 
CELLS (AT LEAST AT THE SIDES). 

,88. Leucodon 


/Leaves strongly plicate when moist, acuminate — ... 
\ Leaves not (or only very slightly) plicate when moist. 

/Plant rather robust, leaves over \ line long 

/ Plant very slender, leaves under | line long... ..... 

/Leaves serrate above, margin plane. 

/Leaves entire, margin recurved... 

{ Leaves finely serrulate, usually papillose. .... . ... . ... 

Leaves entire 

/Leaves acuminate, sub-squarrose, smooth 

/Leaves not acuminate, more or less imbricate 

{ Leaves sub-acute, smooth 

Leaves obtuse or apiculate, more or less papillose.... 


,8g. Ptevogonium 
36. Hedwigia 

9. Heterocladium 


Habrodon 


Helicodontium 
..94. Myurella 


0. LEAVES NERVELESS OR 2-NERVED, WITH ELONGATED CELLS. 

1 /Leaves falcato-secund 1x4. Hypnum 

/Leaves not distinctly secund ....2 

2 /Leaves covered at back with long papillae.. 98. Pterigynandrum 

‘"/Leaves smooth (or with a few small papillae near apex) .........3 

3 /L$. very concave, imbricate, with long filiform apiculus ...104. Myurium 
/ Ls. without filiform apiculus ....... . . . . . . . ........ .4 

4/Ls. whitish, with cells in several layers....... 27. Leucobryum 

/Ls. with cells in one layer only 5 

3 /Ls. obtuse, or widely and bluntly pointed, or apiculate.. .6 

/Ls. acute or acuminate 9 

q /Aquatic or marsh plant '. 2x4. ' Hypnum 

/Terrestrial or rupestral plant 7 

7 /Stem and ls. pale ; auricles of small, opaque cells... 103. Cylindrothecium 
/Either the stem red, or the auricles of large, thin cells 8 

g /Terrestrial plant 114. Hypnum 

/ Rupestral plant .111, Semaiophyllimi 

^ f Stem and branches red, often with paraphyllia ; plant robust 

■ ; , [ Stem and branches not red 10 

M/ Leaves very minute; plant slender, conferva- like . . . 113. A mblystegium 

H/ Leaves easily visible 11 

I*/ Leaves wide-ovate, sharply serrate, with widish acumen 109. Hyocomium 
/Leaves entire or nearly so, or with a long, finely serrulate acumen.,,.... 12 

12 /Ls. more or less squ ariose or recurved xi 4. Hypnum 

/.Ls. imbricate or sub-secund .13 

* 3 Acumen entire or sub-denticulate only f 





KEY TO THE GENERA. 

14 / Aquatic; plants ; in streams, etc. , ... .............. . ...... ... . .... ... . ... . ..... ... .45 

/Plants not aquatic.. 1$ 

15 f Leaves either strongly 3-ranked, or very long and narrow. . .81. Fontinalis 
\ Leaves not 3-ranked, not 3 times as long as wide.. 114. Hypnum 

16 fLs. reddish, more or less plicate, at least when dry...jo6, Orthothecium 
\_Ls. not reddish nor plicate....... 17 

J Alar cells few, suddenly much enlarged, hyaline ; lid longly rostrate 

■ 1 .. „ hi . Sematophyllum 

L Alar cells numerous, less distinct, lid shorter.... 18 

18 fLs. ovate below; capsule erect, lid conic... 105. Pylaisia 

L-Ls. lanceolate ; capsule cermious, or erect with rostrate lid... 114. Hypnum 


P. PLANT WITH GEMMAE OR FILAMENTS ON THE LEAVES 

OR ON SPECIAL RECEPTACLES. 

j / Plant with special stalked receptacles . 2 

\ Plant without such receptacles 

2 /Gemmae in stalked roundish heads .66. Aulacomnium 

Gemmae in terminal leafy cups . Tetraphis 

3 /Gemmae collected at the end of the nerve 4 

\ Gemmae or filaments on the surface of the leaf or nerve 5 

4 /Leaves entire • v 'j Qta 

\ Leaves serrate 42 . U p t odontium 

5-f Appendages confined to the (often dilated) nerve 40 ToriuTa 

l Appendages scattered over the face of the leaf 5/. Orthotrichum 

Q. NERVE WIDE, ABOUT ONE-THIRD OF THE BASE OF LEAF . 

j /Ls. with subulate points, mostly formed by the nerve o 

LLs. lanceolate, nerve not reaching apex 93. Porotrichum 

2 /p. with coloured or dilated angular cells o 

\Ls, without .special angular cells g 

3 fLs. suddenly narrowed above base to a long subula 4 

\Ls. more gradually subulate 24. "camp'yiopus 

M K aUrid ? S of ,. ls ; \ ar g e and 25. Dicranodontium 

\ Basal auricles slightly developed or absent 2.6. Dicranum 

5 {^'sDread1iw U ^fnh CeU ir n0t m , UCh elo ? gate 21. Dicranella, 

spreading , upper cells very long and narrow 75. Leptobryum 

E. CELLS WIDE, 20 OE MORE IN THEIR SHORTEST DIAMETER. 

j fCelis short, quadrate or roundish o 

l Cells elongate .4 * g 

2 /Nerve excurrent 

/Nerve vanishing below apex. . . .... ................. / 39 ' 

0 /Leaves serrate **’’“*** 

;; /Leaves entire.. ; V " 79 \ Mmum 

4 /feave s very large, roundish. * ’ ' 

\ Leaves oblong 53.0edtpofoum 

51- Orthoinchum 

.,// /L ... ' ■ ■ ■ " A 



30. Grimmia 

5J. Orthotrichum 


r " se^also under Webern, p. 330. 

several species of Physcomitrium, Funaria , Splachnum , Tetraplodon, and 
ayloria, hardly to be identified by a Key in the absence of fruit. 
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5/ Cells mostly with pointed ends. — 6 

/ Cells flattened at the ends (or leaves large, wide, and flaccid) 8 

q/ Ls. small, . closely imbricate, green or pinkish 77. Plagiobyyum 

\ Ls. rarely imbricate, or imbricate and silvery white. 7 

7 /Ls. usually narrow, nerve not reaching apex.... 76. Webera 

/Ls. usually wider, nerve often reaching apex or excurrent *...78. Bryum 

g /Leaves ending in long fine points ..55. Tetraplodon 

\ Leaves without such points *. 9 

0 /Leaves obtuse and entire. 10 

/ Leaves acute ,...11 

30 /Leaves ovate or roundish 54. Splachnum 

\ Leaves lingulate ,...56. T ayloria 

H f Leaves narrow, serrate near apex 63. A mblyodon 

/ Leaves wide, Ovate or obovate ** 62. Funaria, &>c. 


S. LEAVES OBTUSE AND ENTIRE, OR BLUNTLY APICULATE. 

j /Basal cells long and narrow, strongly nodulose 31. Rhacomitrium 

/ Basal cells not nodulose, at most sinuose only.. .2 

2 /Upper cells short, more or less quadrate or roundish 3 

\ Upper cells elongate 10 

g /Branches pinnate or bipinnate, rolled up closely when dry... 97. Leptodon 
/Branches not rolled up when dry.. ..4 

4 /Leaves narrow, very short, not £ line long. 43. Weisia 

/Leaves over line long “...,...........,.......,..................,.,......5 

g/Ls. pale, yellowish, pellucid ; upper cells sinuose ,66. Aulacomnium 

/Ls. dark-green, mere or less opaque ; cells not sinuose (except Grimmia ). .6 

g / Leaves obo vate-spathulate do. Tortula 

/Leaves more or less ovate, lingulate or lanceolate 7 * •; 

7 /Stem stoloniform, much interlacec/^with erect branches... 96. Anomodo% y 
/ S tern not stoloniform 

g/ Leaves over two lines long 

/Leaves under two lines long ; 


>{ 


Cells quadrate, sometimes sinuose., 
Cells rounded 


10<f ^ eaves strongly squarrose-recurved 21/ Dicranella 

/ Leaves not markedly squarrose 1 1 

j j /Cells with flattened ends ; Is. narrow-lingulate. 64. Meesia 

/ Cells with pointed or overlapping ends 12 


12 / Leaves very large (over 2 lines), roundish ..79. Mnium 

/ Leaves smaller 3 

13 /Blant acrocarpous, erect; cells usually rather wide 78. Bryum 

/Plant pleurocarpous, rarely erect ; cells very narrow 114. Hypnum 

wide > ovate, .with coarse, multifid papillae ......47. Encalypta 

/Leaves narrow, lingulate ; nerve broad, often indistinct... 8 . Biphyscium 
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T. LEAVES WITH ENLARGED (OFTEN BROWNISH) ANGULAR fiCT.r.g 
(ACROCARPOUS). 

jfevS- 8 r rate a $° v f * 5 . Dioranum 

Reaves entire, or finely serrate at apex 

2 /Cells short, more or less quadrate 

\ Cells elongate. 

3 / Ls. much, crisped when dry ; plant small, 

\Ls. not or only slightly crisped 


22. B lindia 

23. Dicranoweisia 
26. Dicranum 


U. LEAVES WITH EXCURRENT NERVE, OR WITH L 
SUBULATE POINTS INTO WHICH THE NERVE RUNS, 

1 <f S e Ji s n . ot as long as wide, usually quadrate or roundish 

l Cells elongate, or with pointed ends... 

2 /Ls. toothed in upper part, or with long, f _ Z. 

\Ls, entire in upper part, or with a few teeth at 

3 /Ls. short, glaucous, mealy-looking 
\ Ls. not glaucous, or else long and : 

4 fLs. papillose, long and 
\Ls. smooth, 


fine, denticulate subula 3 

apex only 7 

. .r o > plant small ...J5. Saelania 

or else long and narrow 4 

narrow, spreading or erect 70. Bartramia 

squarrose or secund 

5 /Ls. subulate-setaceous, secund 

l.Ls. ovate or lanceolate, squarrose 

6 /Ls. with pale zone at margin and wide apex... 
r ; ^ Ls * wlthout P a *e margin, tapering to narrow apex. . . . 

7 /Cells rounded, incrassate ; Is. short.... 
t Cells more or less quadrate or oblong 

8 / Leaves more or less ovate, or obovate, or large ar 
t Leaves ovate-lanceolate, lanceolate, or linear. 

^/Ls. large opaque with coarse, multifid papillae. 

I Ls. smoo th or finely papillose* 

10 1 ^ arg - n u ? uaI1 y ^curved ; Is. more or less lanceolate 
\ Margin plane or recurved... 

II /■^ s - m ore or less toothed, at 
' \Ls. entire at apex, or toot 

1 o/Ls- glaucous, serrate near 


11. Ditrichum 


42. Leptodontium 
• • 45 • PleurochaeU 
49. Zygodon 


' 16. Ceratodon 

ones red 41. Barbula 

2 * 43 * Weisia 

>nly)**.^. Trichostomum 


■ 7 ° • Bartramia 
.yi. Philonotis 
21. Dicranella 
78. Bryum 


KEY TO THE GENERA. 
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V. LEAVES WITHOUT EXCURRENT NERVE (ACROCARPOUS). 


-/ Leaves with basal cells sinuose or nodulose <7^2 

Basal cells not sinuose nor nodulose, . 3 

f Basal cells very long and narrow, nodulose 31, Rhacomitrium 

2-< Basal cells shorter, sinuose, or else nerve 2-winged at back above 
h 3° - Grimmia 

3 / Cells elongate or pointed at the end 4 

\ Cells short, usually quadrate or rounded 12 

./Leaves squarrose, plicate 72. Breutelia 

\ Leaves not squarrose.. 5 

e /Leaves papillose 6 

\ Leaves smooth 8 

^ /Leaves small, closely imbricated in 5 ranks ..dp. Conostomum 

\ Leaves larger, not conspicuously 5-ranked ...7 

«/Ls. ovate or ovate-lanceolate; branches often whorled...7J. Philonotis 
\Ls. long, lanceolate or linear; branches not whorled 70. Bartramia 


8 


{ 


Ls. almost setaceous, very narrow ....9 


q/Ls. sharply serrulate near apex; nerve wide below 75. Leptobryum 

\Ls. bluntly toothed ; nerve narrow ; cells wider 74. Orthodoniium 

^ q / L s . usually lanceolate ; nerve not reaching apex* * 11 


11 


^Ls.usually ovate ; nerve, often reaching apex j8. Bryum 

/ Tufts very dense and compact ; ls. very small 73. Oreas 


L Tufts usually looser; ls. larger.. 


* 2 / Leaves toothed in the whole upper part — 
\ Leaves entire, or toothed near apex only. 


76. Web era 

13 

22 . 


13 /Leaves plicate 33. Ptychomitrium 

\ Leaves not plicate 14 

-../Leaves squarrose, ^more or less recurved 15 

\ Leaves not squ arrose. 19 

;use, strongly papillose... ig. Dichodontium 


15 


/ Ls. sub-acute or sdna^what 
\Ls. acute, smooth or fine! 


papillose 16 

j q ^ Ls. short, ovate or oblong , , 17 


17 


18 { 


Ls, lanceolate or linear 1 8 

{ Stem tall, tomentose ; Is. widely ovate. 65. Paludella 

Stem short ; Is. oblong 42. Leptodontium 

Cells small, rounded ^9. Zygodon 

Cells more or less (fuadrate or oblong 70. Bartramia 

jo/Leaves sharply papillose 6 

\ Leaves smooth or obscurely papillose 20 

■2Q /Ls. long (3 lines), coarsely toothed, incurved when dry 67. Timmia 

\ Ls. shorter, crisped and twisted when dry 21 

.01 /Ls. linear or ligulate, with rather blunt points 17 . Rhabdoweisia 

\Ls. linear-lanceolate, tapering to narrow points 18. Cynodontium 

20/ Cells rounded, or irregular and pellucid ^23 

\ Cells more or less regularly quadrate, ... . 26 

23 / Leaves short, scarcely J line long .* 49 . Zygodon 

\ Leaves longer, usually over 1 line long 24 




Sec also under Wehsra, p "330. 





f Ls. dark-green, rigid and imbricate when dry 51. Orthotrichum 

\Ls. usually paler, more or less crisped when dry . 25 

f Ls. with narrow points; base dilated, unistratose 50. Ulota 

< Ls, with rather wide points ; base not dilated, bistratose 

b 66, A ulacomnium 

f Nerve broad, ill-defined ; ls. narrow-lingulate, of 2-3 layers of cells 

< 8 . Diphyscium 

b Nerve well-defined . 27 

f Plants in deep, dense tufts among rocks ; ls, usually linear or linear- 

i lanceolate 28 

Plants short, or loosely tufted ; ls. usually lanceolate, with the margin 
recurved, at least in part.. *.31 

f Tufts very compact, bright green above; Is. rather short 
< 48. A noectangium 

k Leaves long and narrow ; tufts less compact ....29 

f Ls. acute; cells minute, rather opaque 30 

\Ls, sub-acute or acute with pellucid cells. ................... .43. W eisia 

( Ls. curled up or merely flexuose when dry; nerve not glossy at back 

when dry 49 . Zygodon 

Ls. long, much crisped and twisted when dry ; nerve usually glossy at the 
back 44. Trichostomum 

f Nerve reaching the more or less toothed apex ,16. Ceratodon 

\Apex entire, or else the nerve vanishing below it 41 . Barbula 


urRbcI 


W. PLEXJROCARPOUS MOSSES WITH NERVED LEAVES 
AND SHORT CELLS. 

'Stem covered with green paraphyllia, markedly pinnate... joj. Thuidium 
Stem without paraphyllia 2 

'Ls. serrate above; plant tall, dendroid, rigid 93. Porotrichum 

Ls. entire, or toothed near apex only 3 

Ls. more or less toothed near apex 100. Pseudoleskea 

Ls. entire throughout. 4 

'Nerve ceasing about J or § up the leaf 5 

Nerve reaching nearly or quite to apex.... 7 

Ls. ovate, over £ line long., 82, Cryphaec? 

Ls. minute; plant very slender 

Ls. imbricate, papillose, cells very small..... 

Ls. sub-complanate, smooth, cells larger 

Primary stem stoloniform, with minute leaves 
Stem not stoloniform. 


.100. Pseudoleskea 
.91. Heli codon Hum 

. . . ..96. Anomodon 
95. Leskea 


X. PLEUROCARPOUS MOSSES WITH NERVED LEAVES 
AND LONG CELLS. 

Ls. strongly papillose at back, without distinct auricles.... 

Ls. smooth or nearly, or papillose with distinct auricles 

Stem markedly pinnate, with paraphyllia 101, Tht 

Stem irregulaiiy branched, slender 98. Pterigyna 

Ls. with sharp, recurved teeth at apex, margin re volute... 9 2. Anti 
Ls, without recurved te>th at apex 
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4 f Stem dendroid, bare below, branched above 5 

/Stem not strikingly dendroid ...6 

Ls. rather obtuse, serrate, plicate. 102. Climacium 

\Ls. not plicate, more or less acute, serrulate only no. Eurhynchium 

{ Leaves either transversely rugose, or on a red stem clothed with 

paraphyllia 1 115. Hylocomium 

Plant without either of these characters 7 

rj r Leaves uniformly f alcato-secund 114 . Hypnum 

\ Leaves not f alcato-secund 8 

g f Cells rarely more than 2-5 times as long as wide 9 

\ Cells long and narrow 10 

f Leaves entire or nearly so, or with a nerve reaching high in the acumen 
9 -< 1x3. Amblystegium 

^ Leaves serrulate, at least near apex 110. Eurhynchium 

q /Ls. plicate, with long, narrow acumen, more or less imbricate 11 

\Ls. not plicate, or plicate with shorter points 12 

f Capsule erect, or inclined and curved * cells narrow-linear, almost 

j) to base of leaf . xoy. Camptothecium 

} Capsule always inclined and curved ; cells more rhomboid, wider towards 
L base of leaf 108. Brachythecium 

f Ls. either with distinct swollen auricles, or else more or less squarrose^ 

^Ls. not donspicuously auricled, not squarrose and entire 13 

3 f Stem often pinnate* * no. Eurhynchium 

\Stem irregularly branched** 108. Brachythecium 

This would include H. riparium, the leaves of which are not auricled, and are scarcely 
squarrose, though widely divergent and straight when dry. 

** See also the introductory remarks to these genera. 
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CONSPECTUS OF CLASSIFICATION 
ADOPTED IN THIS WORK. 


Sub-Class I. SPHAGNALES . . 
Sphagnaceae 

Sub-Class II. ANDREAEALES 
Andreaeaceae 

Sub-Class III. BRYALES 

Group A. Nematodonteae . 

Tetraphidaceae . 

Polytrichaceae . . . . . , . . . " ’ ’ * ' 

Buxbaumiaceae 

Group B. Aethrodoxteae 

Sub-Group I. Aplolepideae 

Dicranaceae 

Fissidentaceae ' 

Grimmiaceae 

Tortulaceae 

Encalyptaceae ‘ 

Sub-Group II. Diplolepideae 
* Diplolepideae Acrocarpae 

Orthotrichaceae 

Schistostegaceae 

Splachnaceae ......... 

Funariaceae ......... 

Meesiaceae ' 

Timmiaceae 

Bartramiaceae ...... 

Bryaceae ’ . ’ ’ 

Diplolepideae Pleurocarpae 

Eontinalaceae 

Cryphaeaceae 

Neckeraceae ' 

Hookeriaceae 

Leucodontaceae 

Leskeaceae 

Hypnaceae 


Order I, 


Order II 


Order III 
Order IV. 
Order V. 


Order VI. 
Order VII. 
Order VIII 
Order IX. 
Order X. 


Order XI. 
Order XII. 
Order XIII. 
Order XIV. 
Order XV. 
Order XVI. 
Order XVII. 
Order XVIII 


Order XIX. 
Order XX. 
Order XXI. 
Order XXII. 
Order XXIII, 
Order XXIV. 
■Order XXV. 
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CLASS MUSC1. 


SUB-CLASS I. SPHABNALES. 


Spores not developed from the Endothecium, but from a 
distinct layer of cells, the Amphithecium. Columella developed 
from the Endothecium, not penetrating the spore-bearing layer. 
Capsule opening by a lid. 


Order I. SPHAGNACEAE. 


The Sphagnaceae differ so widely from the rest of the mosses 
that they are by many authorities not even considered to be 
mosses at all in the strict sense of the word. In the fasciculate 
arrangement of the branches, in the cell structure of the leaves, 
and in the absence, except in the young state, of rootlets, their 
vegetable morphology has no parallel among the mosses, while the 
structure of the reproductive organs, both male and female, serves 
still further to widen the gap. 

If, however, the differences which separate them from the 
other mosses are striking, the points of resemblance are no less 
so, and a work which treats of the mosses in general and omits 
the Sphagnaceae, can hardly . avoid giving a sense of incom- 
pleteness. 

The plants belonging to this order are comprised within a 
single genus. They are usually found in dense masses or cushions 
in bogs or on wet moorlands, where they often form the prev ailin g- 
and the distinctive feature of the vegetation ; more rarely on the 
brink of mountain streams or in the clefts of rocks. 

The stem is usually erect and thread-like, the erect position 
being only maintained by the crowded condition of the plants. 
It is composed of two forms of tissue, a central cylinder or axis’ 
usually coloured, and having the outer layers of its cells often 
more or less tough and hard ; this is surrounded by a cuticular 
sheath of from one to four layers of larger hyaline cells with thin 
walls ; these, however, are not always easily distinguishable from 
the outer layers of the central axis. The cuticular sheath of the 
branches usually has in addition an outer series of flask-shaped 
cells, the retort cells, slightly narrowed above into a neck, which 
is frequently more or less recurved from the branch; ’this is 
case in S. tenellum. 
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The stem leaves are thin and fragile, differing in form and 
structure from those of the branches. The branches are in 
fascicles of from 3 to 12, generally of two forms, some being 
pendent and more or less appressed to the stem, usually longer 
and more flagelliform than the others, which are divergent , more 
spreading or even ascending, and for the most part stouter, with 
shorter and broader leaves. The branches at the apex of the 
stem are as a rule more densely crowded and shorter, forming a 
more or less compact head, the capitulum . 

The areolation of the branch leaves is very remarkable. It 
consists of a single layer of cells of two forms, alternating with 
one another ; the true, cells being very narrow, more or less 
chlorophyllose, and almost hidden between the larger ones, the 
utricles or hyaline cells, which are usually sinuosely elliptical or 
rhomboid, and with rare exceptions contain spiral fibres or more 
accurately spiral thickenings of the cell walls ; the walls are also 
perforated by rounded pores. The stem leaves differ in their 
tissue, being entirely composed of hyaline cells, possessing much 
fewer fibres and pores, which may indeed be altogether absent. 

The antheridia are remarkably like those of the foliose 
Hepaticae, and are hardly approached in structure among the 
mosses, except perhaps in Buxbaumia. They are stalked, 
globular, and lie singly in the axils of the bracts, usually at the 
apex of specialised branches of the capitulum. The paraphyses 
are very finely capillary, and are branched. 



ireiy green, the 
When dry the 


male amentula invarial 


The female flower is formed as a bud on the stem in the axil 
of one of the upper fascicles. After fertilisation the perichaetial 
bracts elongate, so as to give the whole the appearance of a short 
lateral branch, while the basal part of the sporogonium, which 
may be termed the vaginula, elongates rapidly into a “pseudo- 
podium” upon which the ripening sporangium is elevated above 
the perichaetial bracts. The mature capsule is almost uniform in 
all species of Sphagnum, of a chestnut brown, globose.or elliptical, 
with a flattish or convex lid which separates suddenly at maturity 
by contraction of the walls of the capsule. The calyptra is very 
delicate, and is irregularly torn in separating from the vaginula by 
the growth of the sporogonium. 

In colour the various species of Sphagnum vary from white 
through all shades of pink and reddish brown to a rich deep red, 
and through every tint of green and greenish yellow to a bright 
grass green. In shady situations green is the prevailing tint ; in 
the open the red tints frequently preponderate, owing to the 
formation of tannin. Within certain limits the colour may be 
looked upon as a character of importance in distinguishing species, 
and it is a curious fact that in forms of S. acutifolium growing 
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plant loses much of its green hue, presumably on account of the 
much greater shrinking of the contents of the chlorophyllose cells 
in proportion to that of the empty colourless hyaline ones. 

The length to which the stem of a Sphagnum plant may grow 
is practically indefinite. When growing loosely in ditches or 
deep pools the stems are sometimes gathered several feet long; 
Wilson mentions a specimen seven feet in length from near 
Edinburgh. As a rule, however, and especially when growing 
I on drier ground, where growth is slower and exposure to the air 

renders decay more rapid, the lower part of the stem becomes 
fragile and decomposed as rapidly as the apical part elongates, 
and from the more compact, forms it is often difficult to obtain 
unbroken specimens of more than a few inches in height, although 
below this there may be a considerable depth of substance com- 
posed entirely of remains of the Sphagnum plant. The lengths 
given in the descriptions of the different species must, therefore, 
be looked upon only as affording a rough means of comparison 
between species, not as an indication of the maximum height 
they may attain. 

The structure of the cell tissue, as well as the general 
arrangement of the parts of the Sphagnum plant, renders it 
particularly adapted to the absorption and conduction of water. 
Thus, if a plant or a tuft of Sphagnum is placed in water, the latter 
is very rapidly soaked up and distributed over the whole plant, 
from the surface of which it can easily pass by evaporation and' 
transpiration. In this way extensive tracts of watery country have 
been “drained” of their moisture, while at the same time the 
surface has been raised by the constantly accumulating debris of 
decayed tissue at the base of the plants, thus becoming accessible 
to and habitable by mankind. The mass of vegetable detritus so 
formed, when compressed by the weight of growth above it, is 
often changed into peat ; hence the name of Peat-Moss by which 
the family of Sphagnaceae is commonly known. 

The position and form of the chlorophyllose cells of the 
branch leaves is of considerable importance in the determination of 
species. This is best ascertained by cutting thin .transverse 
sections ; but their position, whether dorsal or ventral, ’may often 
be ascertained more simply by careful focussing of the leaves, both 
back and front, with a high power. When the chlorophyllose cell 
emerges on either side of the leaf, it will appear, viewed from that 
side, to lie between the two adjacent hyaline cells, the spiral fibres 
of which will thus be seen to spring from two separate lines ,. the 
sides of the chlorophyllose cell, between which the coloured contents 
of the latter are visible (cf. Tab. II. D. 2cv.). When, on the 
other hand, the chlorophyllose cell is enclosed on either face of the 
leaf by the hyaline cells, the latter, when viewed from that side 
will appear to meet in a thin line above the chlorophyllose cell in 
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such a manner that their spiral fibres appear to spring from this 
single median line, on each side of which may be seen (on focussing 
slightly down) the coloured contents of the subjacent chlorophyllose 
cell (cf. Tab. II. D. 2cd.). 

Since the publication of the 1st edition of this work, an 
important contribution to the study, of our Sphagna has appeared 
in the Journal of Botany, in a series of papers by Mr. E. Ch. 
Horrell— “The European Sphagnaceae (after Warnstorf)”— giving 
the latest views of Dr. Warnstorf on the group. The number of 
British species under that arrangement is raised to 40, the division 
into species being based very greatly upon the arrangement of the 
pores in the branch leaves and the form and position of the 
chlorophyllose cells. A more recent publication on similar lines 
is the "Synopsis of the European Sphagna,” by J. A. Wheldon 
where the number of species— following Warnstorf s latest arrange- 
ment— is raised to 59. After careful consideration, I have decided 
not to adopt that system ; the subject does not admit of adequate 
■discussion here, but I may say that I have been principally guided 
to that conclusion by the fact that in my own experience, and in 
that of several correspondents, the species as defined by Warnstorf 
do not seem, in several of the sections at least, to correspond in 
practice with a natural grouping of the plants themselves. In the 
Acutifolia Section the classification does, however, appear to me to 
present points of considerable improvement on the older systems 
although I cannot look upon Warnstorf’s species as properly 
holding that rank ; and I have adopted his grouping of these forms 
m the place of the varieties of the previous edition, but treating 
his species as varieties of S. acuti folium. 

■ ^ S °i ne ^ ab ! able papers on Sphagnum have recently appeared 
in the Bryologist, vols. xiv.-xvi., by Dr. A. le Roy Andrews. 


1. SPHAGNUM Dill. 

The only genus. 

Deriv. crfayvos (sphagnos).— An old Greek name for some 
plant now indeterminate, applied to this genus by Dillenius. 

At 1^7 +h° in i? * equire -u special notice with regard to the following Kev 
At iNo. 7 the beginner should not shirk the examination of the stem® It is 
not a, question of elaborate section cutting, the roughest slice chormpH off nr. 
the slide with a knife will show at once whether it has the single waII a a a 

fairly high power. The actual amount of emergence o/ tte chloroohvlT^ Silt 
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I / Branch Is. broad, cucullate, rough back of apex with projecting cell-walls .. 2 
X Branch leaves not rough, not (or scarcely) cucullate ..,.5 

9 f Plant pale-green or purplish ; cells with smooth walls .3 

Plant usually ochraceous ; cell-walls papillose ..4 

f Chlorophyll cells free on ventral surface j. cymbifolium 

Chlorophyll cells very small, elliptic, median, completely enclosed 
L j*. medium 

'Papillae minute, conical ; chlor. cells aval or trapezioid in section 

i *. papillosum 

m Papillae long, linear; chlor. cells triangular in section 2. Austini 

^ f Stem Is. widest at the broad, strongly fringed apex 6 

\ Stem Is . wider at base or middle than at apex 7 

6 I s ’ a * er )d an£ ^ sides of the rounded summit 8, fimbriatum 


^Stem Is. fringed only across the truncated apex. 


.9. Lindbergii 


7 / Stem-cuticle of one layer of cells only, very distinct 4. subsecundum 

\ Stem-cuticle of more than one layer, or indistinct. ...8 

Chlorophyll cells conspicuously more free on ventral surface than on 

dorsal 

Chlor. cells central, or more free on dorsal surface than on ventral. ..11 

Branch Is. toothed at margin near apex ; stem Is. large, scarcely bor- 
dered 6 . molle 

Branch Is. not toothed on margin ; stem Is. (usually) broadly bordered 
towards their base. 10 

Plant usually reddish ; 
at apex 

Plant pale ; stem Is. 


stem 


Is. pointed or rounded, usually toothed 

• • • * .7. acutifolium 

truncate, fringed 7*. Girgensohnii 


f Stem Is. with narrow border (or none), scarcely wider below 1£ 

\Stem Is. with broad border, which is widened towards base ....14 

12 /Branch Is. tapering to narrow points ; stem Is. lingulate ....13 

\ Branch Is. with wide, obtuse points (vars. of) 4*. lavicinum 

13 /Branch Is. recurved at apex only ; stem cuticle in 3 or 4 layers... 5. teres 
\ Branch Is. recurved from middle ; cuticle in 2 layers 5*. squarrosum 

{ Branch Is. large, ovate-oblong, broadly truncate and coarsely toothed at 

apex, chlor. cells enclosed; stem Is. very short ..3. rigidum 

Branch Is. tapering ; chlor. cells emerging at least on dorsal surface. . . . 15 

15 f Hyaline cells of branch Is. only 3 or 4 times as long as wide . , 12. tenellum 

\ Hyaline cells 6-12 times as long as wide ...16 

( Stem leaves obtuse and more or less fringed at apex ; branch Is. not 

J flattened when dry * 4*^ lavicinum 

1 Stem Is. more or less pointed and toothed at apex, or cloven and erose ; 

l branch Is. usually flattened when dry 17 

17 /Pendent branches none or few ; stem cuticle distinct jj. cuspidatum 

\ Pendent branches concealing the stem ; cuticle (usually) indistinct . ...... 18 

Stem Is. small, apex pointed, usually toothed ..jo. intermedium 

Stem Is. larger, deeply cleft and fimbriate at apex ; plant robust 

jo*, riparium 

A. — Cymbifolia. 

Plants robust. C.uticular cells of stem and branches fibrose and 
porose. Stem leaves not bordered. Branch leaves* broadly cymbi- 
form, concave, cucullate and scabrous at back of apex. Dioicous. 

* In the descriptions of Sphagnum, the term “branch leaves” refers to 
those of divergent branches. 
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6 SPHAGNACEAE. 

1. Sphagnum cymMfolium Ehrh. (Tab. I. A.). 

Robust. Height 6-8 inches. Pale greenish white , frequently 
with a tinge of purple. Cuticular cells of stem in 3-5 layers, 
fibrose and porose. Stem leaves broadly lingulate-spathulate ; 
sometimes with a few fibres and pores, but usually without ; 
broadly rounded at summit , the margin of the upper part, aud 
sometimes of the whole leaf , fimbriated from erosion of the marginal 
cells. Divergent branches tumid , the leaves broadly ovate, 
somewhat narrowed to the cucullate apex ; finely serrulate 
above, margined only with a single row of very narrow cells, often 
rendered absent by erosion. Hyaline cells rather large, with large 
pores ; the walls smooth. Chlorophyllose cells in section narrowly 
oval-triangular, on the ventral face of the leaf, hardly reaching 
the dorsal face, but somewhat variable in both form and position. 

Var. /3. squarrosulum Nees Sc Hornsch. Deeper green . 
Branch leaves more pointed, patulous ; those of the comal branches 
squarrose. 

Var. y. congestum Schp. Short ; densely tufted ; variously 
tinted. Upper cells of stem leaves of ten fibrose. Branches short , 
thick, obtuse ; the leaves closely imbricated. 

Hab. Bogs and sides of streams and pools, common. The var. g in 
woods and by the borders of pools. The var y on drier moors. 

Sphagnum cymbifolium in its typical form is not likely to be confused with 
any other species but 5. papillosum, S. Auslini. and S . medium , from which 
it can hardly be certainly distinguished without microscopic examination. 
It has, however, less often the yellowish-brown tinge of S. papillosum, which is 
also a more rigid plant. 

S. Austini frequently forms dense, swollen cushions or tussocks, and is less 
frequently found in lowland districts ; S. medium has usually, with us at least, 
a tinge of red ; but microscopic examination is needed for certain determina- 
tion. The following species fas described by Warnstorf) have been recorded 
from Britain. 

5. turfaceum Warnst. has the chlorophyllose cells broadly triangular, or 
trapezioid, and the branch leaves more or less squarrose as in var. g. 

S. degenerans Warnst. is an aquatic and perhaps abnormal form, with few 
branches, wide chlorophyllose cells, and stem cortex scarcely fibrose. 

S . centrals Jens. (S. suhbicolor Hampe) is a robust large-leaved plant, 
closely resembling S. cymbifolium in outward characters, but with the chloro- 
phyllose cells extremely narrow, very variable in position, sometimes free on 
both surfaces of the leaf, but occasionally enclosed almost as in S . medium. 

The robust habit with large tumid branches will distinguish S. cymbifolium 
almost at first sight from most of the other species. The vars. might be taken, 
the one for a form of S. squarrosum, the other for 5. rigidum var. compactum ; 
but a little attention to the form of the leaves will soon dispel all doubt. 

It may be noted here, with reference to the fibrose cells of the stem leaves 
in the var, congestum, that this character usually prevails in the more compact 
forms of the various species. As the function of the fibres is supposed to be to 
maintain the form of the cell by the additional support they give to the cell 
wall, their presence in greater numbers would naturally be looked for in those 
forms whose dense growth submits the cells to greater pressure. 
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* Sphagnum medium Limpr. (Tab. I. B.). 

Closely resembling 5. cynibifolium , but in the British forms 
at least more frequently tinged with red. Chlorophyllose cells 
small, elliptical in section, central and completely enclosed on 
both faces of the leaf by the hyaline cells. 

Hab. Moors, chiefly in mountainous regions. First detected by Braith- 
waite near Loch Lomond in 1S96, and since then recorded from several British 
stations. 

5. medium may generally be recognised in the field by its reddish tinge, 
and in leaf-section it is very distinct, although according to Russow it occasion- 
ally differs very little, even in this character, from 5. cymbifolium. 

* Sphagnum papillosum Lindb. (S. cymbifolium var. papillosum 

Schp. Syn.) (Tab. I. C.). 

Differs from S. cymbifolium in the plant being usually of an 
ochraceous tinge, without trace of purple ; in the more rigid and 
more obtuse branches, and especially in the walls of the hyaline 
cells of the branch leaves, where they adjoin the chlorophyllose, 
being almost always more or less covered with small conical papillae . 
The chlorophyllose cells are usually more central, less distinctly 
nearer the ventral surface of the leaf. The upper part of the 
branch leaves is also less frequently narrowed, giving the whole a 
broader and rounder outline, and the margin is somewhat more 
distinctly serrulate. 

Var. f. confer turn Lindb. More compact, with shorter and . 
denser branches. Branch leaves rounded, obtuse, very concave. 

Var. y. stenophyllum Lindb. Branch leaves narrower, ovate- 
oblong , less concave and almost entire above. 

Hab. Peat bogs and ditches. Common. The var. £ in drier places. 

I have no hesitation in sinking S. papillosum to a sub-species of S. 
cymbifolium , with Cardot and other authors. The papillae on the cell walls 
are often reduced to a minute size, and moreover are entirely absent in plants 
which otherwise exactly resemble typical S. papillosum (vars. sublaeve Warnst. 
and laeve Warnst.). If we consider the latter form as belonging to 
5. cymbifolium , we must admit that the points of distinction derived from 
characters other than the papillae are valueless, and the distinction must rest 
on the papillae alone. And since there are forms (var. sublaeve Warnst.) 
in which the papillae are extremely minute and are even found only in the 
basal cells of the leaves, while wanting in the middle and upper part of the leaf, 
it seems clear that this character alone cannot be held to give full specific rank. 

I have specimens of both the above vars. from N. America, "which have the 
distinctive look of S. papillosum , but with the papillae almost absent in the 
one and entirely wanting in the other. In the latter case it becomes, of course, 
a question to which of the two plants it should be referred. The fact that 
minute papillae have also been recently found in some forms of S. squarrosum 
and other sj>ecies, and that S. medium Limpr. has the walls sometimes smooth 
and sometimes papillose, considerably minimises the value of these structures 
as specific characters. 

- Mm m 
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I do not find the outer layers of the cuticular cells of the stem free from 
fibres, as Braith waite describes them, though usually not so strongly fibrose 
as in S. cymb-i folium. The inner ones are strongly fibrose. 

The chlorophyllose cells are usually more or less emergent on the ventral 
surface, but sometimes enclosed on both faces. 


2* Sphagnum Austini Sull. (Tab. I. D.). 

Habit and colour of S. papillosum , but less rigid. Walls of 
the hyaline cells, adjoining the chlorophyllose, thickly studded 
with linear papillae , much longer than those of the former plant. 
Chlorophyllose cells on the ventral surface, more entirely covered 
by the hyaline on the dorsal face, broadly triangular in section. 

Var. p. imbricatum Lindb. In dense tufts of a darker brown ; 
branches crowded, with closely imbricated leaves. 

Hab. Wet heaths and bogs, especially .near the coast ; rare. The var. 
$ in almost the same localities as the type. 


There seems somewhat more reason for according this plant the full specific 
rank, partly on account of the greater distinctness of the papillae, which 
however tend to be greatly reduced in some forms, and partly because of the 
difference in the chlorophyllose cells, which are wider, and more distinctly 
free on the ventral surface than in S. papillosum. The division of the Sphagna 
into species must of necessity be based on more or less arbitrary grounds. It 
appears most satisfactory to consider it a principle in their classification, 
that when two types, in themselves not very strongly distinct, are also united 
by a fairly well graduated series of intermediate forms, they should be re-united 
as species and sub-species. This is certainly the case with S. cymbifolium 
and S. papillosum ; but is less clearly established in the case of the former 
species and S. Austini , and I have therefore kept them apart. 

The papillae in S. papillosum are usually not much higher than broad ; 
in S. Austini their height is frequently many times their breadth, and they 
have the appearance of imperfectly developed fibres. 


B. Truncata. 



3. Sphagnum rigidum Schp. (S cornfactum var. rigidum Nees) 
(Tab. I. E 

Densely tufted, rigid ; the divergent branches of equal length, 
short, stiff, obtuse, closely set. Plants of a greyish green or brownish 
colour. Height 4-9 inches. Stems dark 'brown. Stem leaves 
very small, inserted obliquely, triangular-lingulate, rounded at the 
apex and eroded, bordered with several rows of narrow cells occupying 
a considerable proportion of the width of the leaf. Leaves of 


Outer cuticular cells of stem without fibres ; pores none or 
few. Stem leaves bordered with narrow cells. Branches straight, 
closely set. Branch leaves large, more or less oblong, at apex 
broadly truncate and strongly toothed ; the margin usually involute 
for almost the whole length. Chlorophyllose cells nearer the 
dorsal surface or sub-central, enclosed on both surfaces, rarely free 
at back of leaf. Monoicous. 
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divergent branches ovate-oblong, slightly cucullate in the natural 
state, but truncate at apex when pressed flat and examined tinder 
the microscope, with 5-7 teeth. Hyaline cells wide but rather 
short, with unequal but somewhat large pores. Chlorophyllose 
cells sub-central , nearer the dorsal surface, narrow elliptical in 
section, enclosed at back and front by the hyaline. Antheridia 
on the pendent branches, not on specially differentiated ones. 

Var. comp actum Schp. (S. comp actum De Cand.). Short, 
very compact , with short, thick branches ; usually tinged with 
brown or red ; the branch leaves somewhat shorter and rounded at 
apex. 

Var. y. squarrosum Russ. Looser. Branches usually more 
distant ; branch leaves more or less squarrose. 


Hab. Heaths and moorlands. Rare, 
much more frequent than the type. 


The var. in drier spots, and 


S. rigidum is hardly likely to be taken for any other species except the 
vars. congestum of S. cymbifolium and confer turn of 5. papillosum. From these 
it will at once be distinguished upon examination of the stem leaves, which in 
those species are larger, and want the border of narrow cells. The cucullate 
apex of the branch leaves is also very distinct from that in the present plant, 
when viewed under the microscope. 

A curious feature of this species is that the perichaetial leaves are, in their 
areolation, much more like those of the branches than the stem leaves, whereas 
in almost all the other species they resemble the stem leaves in this structure. 

C. SUBSECUNDA. 

Cuticular cells of stem without fibres or (except rarely) pores . 
Stem leaves bordered with narrow cells. Branch leaves usually 
subsecund , more or less oval , at apex rounded or widely truncate , 
and toothed. Hyaline cells with small pores. Branches often 
curved. 


4. Sphagnum subsecundum Nees. (Tab. L F.). 

Plants tall and rather slender, 4-12 inches high ; often red- 
brown or orange, but not rose-coloured. Stems dark brown in the 
type, pale green in some of the varieties. Cuticular cells in a 
single layer. Stem leaves large or small, oval-deltoid or oblong - 
Ungulate , at the summit rounded with the margin incurved and 
finely toothed or fringed at the apex. Cells all rather narrow, the 
marginal ones extremely so, forming a border narrow above, 
much wider towards the base ; upper cells fibrose and porose, 
occasionally the lower ones also. Branches 2-4, the divergent 
ones spreading or deflexed, often flageiliform. Retort cells 
slightly recurved at apex. Branch leaves more or less subsecund , 
very variable, from broadly ovate to oblong-lanceolate, acuminate 
or obtusely pointed, 3-5 toothed at tip, very concave. Hyaline 
cells narrow, densely fibrose, with many small pores , usually 
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arranged in a regular row along each side of the cell. Chlorophyllose 
cells in section very narrowly elliptical, reaching both the front and 
back of leaf. 

Var. ft. contortum Schp. ( S . contortum Schultz). Stem 
usually green, sometimes dark brown. Branches stouter and 
more crowded than in the type, more or less curved and contorted ; 
the leaves larger and broader , usually more closely imbricated and 
less secund, so as to give the branches a smooth, terete appearance. 

Var. y. turgidum C.M. Resembling var. /?, but branches 
swollen , terete, usually contorted, acute ; branch leaves very 
broad, truncate at apex. 

Var. 8. obesum Wils. Plants usually submerged, robust , 
dark coloured. Branches swollen, obtuse, the leaves more or less 
secund, broadly ovate or ovate-lanceolate ; stem leaves resembling 
the branch leaves in form and areolation. 

Var. e. viride Boul. Plants soft, more or less bright green, 
in loose tufts ; stem pale , green or yellowish. Branches usually 
slender , sometimes lightly arcuate ; the leaves imbricated, some- 
times squarrose (var. squarrosulum Grav.). Stem leaves large, 
often fibrose throughout, narrowly margined, sometimes distinctly 
and strongly auricled at the base with fibrose, inflated, hyaline 
cells (var. auriculatum Lindb.). 

Hab. Wet heaths, pools, and ditches. Not common. The var. jS more 
common and more widely distributed than the type. The var. y in bogs and 
pools, frequent. The var. S more rare, in deep pools, lakes, and ditches. 
The var. € in more shady places, and sides of pools. 

Sphagnum subsecundum among all our species produces the most widely 
differing varieties, if not so great a wealth of forms as S. acutifolium . It 
comprises plants of almost all shades of colour, and of almost every degree of 
robustness ; some forms being as delicate as 5, tenellum , while others rival the 
Cymbifolia group in size of leaves and thickness of branches. The typical 
form, much less frequent than the var. contortum , is best characterised by its, 
dark stems, laxly set and slender branches, and its small stem leaves with 
few fibres. 

The var. turgidum is in its extreme forms a marked plant, differing from 
Wilson's var. obesum (with which it has been erroneously confounded) by the 
cuspidate, terete branches, which are also usually much crowded. 

I have followed Cardot in subordinating the var. auriculatum as only one 
of the forms of the var. viride Boul., which comprises a fairly well marked group 
of forms : whereas the auriculate base of the stem leaves is a character exceed- 
ingly variable and ill-defined, and one which may, moreover, be found equally 
in plants of the contortum and other groups. 

The var. simplicissimum Milde mentioned by Braithwaite as having been 
found in Monmouth, and several similar plants- from other localities, with 
simple stems, unbranched or nearly so, and with the stem leaves having the 
areolation usual in branch leaves, should be regarded as a form, or accidental 
state rather than a variety. The same state may not unfrequently be found 
mixed with the normal forms in other species as in S. tenellum , S. rigidum, 
and 5. molle, ■ 

From its polymorphous nature S. subsecundum is liable to be confounded 
at first sight with several other species ; the form and areolation of the branch 
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leaves will, however, usually serve to distinguish it from all but S. laricinum , 
while from that and from all other British species it is clearly marked off by 
the single layer of cuticular cells, when the stem is viewed in section. 

5. subsecundum is split up by Warnstorf into eight (European) species, 
■seven -of which are found in Britain. They are characterised according to the 
differing number and arrangement of the pores on the back and front of the. 
leaf, a system which appears to me highly artificial, and certainly corresponds 
to no natural grouping of forms by outward characters. 5: crassicladum 
Warnst. would seem at first sight a well-marked and natural variety, com- 
prising as it does a number of extremely robust handsome forms with large, 
terete branches, reaching at times as much as an inch-and-a-quarter in length ; 
but as it is made to include also forms totally different in appearance and falling 
naturally under others of the varieties, it cannot well be maintained here. 

* Sphagnum laricinum Spruce (Tab. II. A.). 

. Differs from S. subsecundum only in the following points : 
Cuticular cells of stem in two , sometimes three layers ; cells of 
branch leaves usually with fewer pores, and, according to 
Braithwaite, the inner perichaetial bracts obtuse and emarginate , 
instead of pointed as in that species. With regard to the minor 
■characters sometimes given, such as the relative size of the stem 
leaves, and of the hyaline cells in the branch leaves, in the two 
plants, the statements' of different authors are so directly at 
variance that it is clear no reliance can be placed upon them as 
distinguishing features. 

Var. ft. platyphyllum Lindb. Stems short, the leaves dis- 
tinctly auricled . Branches short, rather obtuse, with imbricated 
leaves which are rounded ovate, pointed, very broad and concave. 

Var ^ y. cyclop hyllum Lindb. (S> cyclop hy Hum Sull. & Lesq.) 
Stems simple or nearly so. Stem leaves verv large , orbicular, 
cucullate. 

Hab. Deep bogs. It appears to be a much rarer plant than S. sub- 
secundum, for which, however, it may frequently have been mistaken. The 
var. p in peaty places, among short grass. Near Aber ; Scotland. The var. 
y very rare ; Loch Katrine. 

The character drawn from the perichaetial bracts may be of importance, 
should it prove to be constant. As to other points, there is a great dis- 
crepancy between authofs as to the number of pores in the hyaline cells ; 
thus Hobkirk (Synopsis, Ed. 2 , p. 4 q) says, “Cells with annular fibres and many 
pores” ; Russow and Warnstorf, “Pores on back of leaf isolated or numerous” ; 
while in specimens of Gravet’s which I have examined the pores at the back 
•of the leaf are as numerous and regular as, if smaller and less conspicuous than, 
in S. subsecundum. In forms of this latter species, too, it is not unfrequently 
the case that the pores are less regular and less numerous than in the type. 
The colour in the type is generally yellowish, and the branches slender ; some 
forms of S. subsecundum, however, are so closely identical that they can only be 
separated by the stem section, hence these characters are quite unreliable. 
There remains the character derived from the cuticular layers of the stem. 
In the species in which these cells occupy “from 2 to 3 layers” it is questionable 
whether if certain plants had them constantly in 2, and others constantly in 
3 layers, this would, in the absence of other striking characters, be held 
sufficient to separate them as species. In point of fact, although in 


S. squarrosum these cells are in 2 layers, while in S. teres they’ are usually in 
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3 or 4, their separation as distinct species is not felt by authors (Braithwaite, 
Lindberg, &c.) to be thereby rendered necessary. And if so we may venture 
to ask where the radical difference lies when it is a question of 1 as against 2 
(or sometimes 3) layers of cells. There seems too the less reason for insisting 
on this distinction, 'since Cardot affirms (les Sphaignes d' Europe , i886 { p. 55) 
that he has several times examined specimens of S. laricinum in which the 

second stratum of cells has been incompletely developed. 

I have therefore followed the latter author in considering S. laricinum 
as a sub-species of S. subsecundum. This view is distinctly supported, more- 
over, bv the fact that the variations of S. laricinum are almost exactly parallel 
to those of S. subsecundum, — the var. teretiusculum Lindb. agreeing exactly 
with the var. contortum of that species, the var. platyphyllum Lindb. with 
S. sub secundum v ar. vivide Boul. (or var. auriculaium Lindb.}. The var. 
cyclophyllum Lindb., by some authors, and subsequently by Lindberg himself 
considered a species, is said also by Braithwaite to correspond with the var. 
obesum Wils. of the former. There seems to be considerable difference of 
opinion about this variety, which, according to Lesquereux and James 
(Mosses of North America, p. 22) is allied to S. subsecundum rather than to 
5. laricinum, as it is described with “cortical cells in a single layer.” It has 
very large roundish stem leaves, concave and cucullate, and the stems are 
frequently simple, or with very few, short, obtuse branches. 

D. Squarrosa. 

Moderate in size to robust. Cuticular cells of stem not; 
fibrose. Stem leaves large with a narrow border , not widened 
at base. Branch leaves frequently spreading abruptly in the 
upper half , not undulate when dry ; hyaline cells with large pores.. 
Chlorophyllose cells nearer the dorsal surface. 

o 

5. Sphagnum teres A'ngstr. (5. squarrosum var. teres Schp.,. 

Braithw. Sphagnaceae) (Tab. II. B.). 

Slender / yellowish green or brownish ; 4-8 inches high. 
Stem brownish red ; cuticular cells usually in 3 layers , sometimes 
4 , not porose. Stem leaves large, soft, broadly oblong-lingulate 
and spathulatef rounded and somewhat fimbriate at the top ; cells, 
without fibres or pores, short and very broad above, gradually 
becoming longer and narrower towards the base ; border very 
faint or nearly obsolete, of narrow cells (but not so narrow as in. 
most species), hardly reaching the summit of the leaf, and of equal 
width throughout. Branches 4-5 in a fasciqje, the pendent ones, 
closely appressed to stem ; divergent branches terete, slender , 
leaves imbricate , only very slightly recurved at apex , broadly* 
ovate, narrowed from the middle upwards to a rather acute- 
point, 3-4 toothed at apex. Hyaline cells short and broad, with 
very large pores. Chlorophyllose cells narrow oval-rectangular 
in section, usually emerging on both sides of the leaf, but always, 
more so on the dorsal than on the ventral face. Male branches. 
, cldvate, the apex beyond the antheridia subsequently elongating 
and fiagelliform. Dioicous. 

Var. ft. sqtiarrosulum Warnst. (S. squarrosulum Lesq., S„ 
squarrosum var. squarrosulum Schp. Syn.). Green above, whitish, 
below ; leaves squarrose from the middle * 
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Var. y. laxum Dixon (S. squarrosum var. laxum Braithw.). 
Pale whitish green, usually ochraceous at base with ferruginous 
deposit, soft, fragile ; 6-10 inches high. Stem leaves short, broad, 
quadrate or quadrate-oval , laxly areolate, often strongly fimbriate 
.at the truncate apex. Branches very long, straight, deflexed, 
dagelliform ; branch leaves divergent, straight , not squarrose 
(though here and there a branch may be found with the leaves 
strongly squarrose), ovate-lanceolate, acute. 

Hab. Boggy places and springs in subalpine districts. Not common. The 
var. p usually in more shady places. The var. y in ditches with iron deposit, 
Eskdale, Yorkshire ; Flitwick, Bedfordshire. 

* Sphagnum squarrosum Pers. (Tab. II. C ). 

Larger in all its parts than 5. teres , 8-18 inches high, rival- 
ling 5. cymbifolium in robustness. Cuticular cells of stem in two 
layers . Leaves of divergent branches strongly squarrose from 
the middle in the lower two-thirds of the branch, in the upper 
third imbricate and terete ; their form as in S. teres , but much 
■larger, the hyaline cells somewhat larger also. Male branches 
-clavate, rarely attenuated. Monoicous or dioicous. 

Var. /}. imhricatum Schp. Robust. Branch leaves more or 
.less imbricated. 

• Hab Bogs, Frequent. 

Dr. Braithwaite in his splendid work on the Sphagnaceae has clearly 
•shown that 5. teres cannot be separated as a species from S. squarrosum . 
I have followed Cardot, however, in subordinating the latter to the former, as a 
sub-species, instead of making S. teres a variety or sub-species of S. squarrosttm, 
fully concurring in his reasons for so doing. Squarrose-leaved forms must 
be considered as diverging from the more normal, imbricated forms, and not 
vice-versa ; it is on precisely the same principle that the var. squarrosulum 
is looked upon as secondary to S. cymbifolium, the cohtortum forms of S. 
sub secundum to the type of that species and the var. comp actum to 5. rigidum. 
The fact that the squarrosum forms are more robust than those of 5. teres 
:is of course no argument against this view, as precisely the same is the case 
with the vars. contortum and ohesum of S. subsecundum, with the var. 
Torreyanum of S. cuspidatum and with S. riparium as compared with 5. 

. intermedium . 

S. teres var. subsquarrosum Warnst. is intermediate between the type and 
var. squarrosulum. only differing from the latter in having some leaves squarrose 
■ and some not ; the three are connected by an almost unbroken series of 
forms; the same is the case with S. squarrosum and its var. imhricatum, 
which are united by all possible shades of transitional forms. The extreme 
state of the latter, with the leaves all imbricated and not squarrose, would 
appear to be very rare. 

S. squarrosum can hardly be confused with any other species ; the vars. 
squarrosulum of 5. cymbifolium and squarrosum of S. rigidum might at first 
sight be sometimes taken for it, but the acute branch leaves of 5. squarrosum 
will, on closer examination, make the distinction manifest at once. It is 
soriiewhat different with S. teres , forms of which might easily be taken for. 
.-some of the Acutifolia section, but the form of the stem leaves, rounded at 
the summit and not distinctly larger above than at the base, and especially 
Their very narrow margin, not widened at the base, will always ^reveal their 
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identity. The var. laxum was at first described by Braithwaite as 
Jimbnatum var. robusfum. and is retained there by Wamstorf • the broad" 
strongly fimbriate stem leaves are indeed very suggestive of this species • 
i find, however, some of the stem leaves exactly typical of 5. teres, while- 
others m abnormal stems have both the form and areolation of branch leaves 
ot 6. squarrosum but a little more obtuse ; the leaves are also occasionally 
squarrose on the branches, and, moreover, the margin of narrow cells, though 
slightly broader at base, never passes into the very broad, dense column of 
linear cells so marked in S. jimbnatum . 

E. Acutifolia. 

Variable in size, branches usually slender . Cuticular cells of 
stem not fibrose, often porose. Stem leaves bordered. Branch 
leaves ovate-lanceolate or lanceolate (rarely shortly ovate and 
obtuse), acute or narrowly acuminate , narrowly truncate and 
toothed at apex. Chlorophyllose cells nearer the~ ventral surface. 

6. Sphagnum molle Sull. (Tab. II. D.). 

. , Usually pale or yellowish green, in soft tufts. Height 3-6 
inches. Stems pale green. Stem leaves 'large, usually broadly 
hngulate-spathulate or obovate-spathulate, narrowed to the obtuse 
apex, which is 3-7 toothed ; bordered with a very few rows of 
linear cells ; the median cells variously fibrose and porose in 
the upper part of the leaf only, or almost to the base. Leaves of 
cuvergent branches ovate-oblong or ovate-acuminate, concave 
convolute above, faintly toothed at margin in the upper part • 
apex more or less truncate and 5-6 toothed. Hyaline cells with a 
few large pores. Chlorophyllose cells oval-triangular in section 
ventral, but sometimes reaching the dorsal surface. 

Var. p. tenernm Braithw. In dense, short, whitish tufts 
Branches more closely set, short, with acuminate leaves. 

rare. HAB ' By m00rland streams - not common. The var. fi in drier places, 

especial^ fmm s ° m ® tl ®f,. ver y difficult to distinguish from other species, and 
SS ftfr j;? hfobum ' more particularly the var. subnitens ■ in these 

s^Sat5,^t^ugh t the a tooth^°m e argin" a of ^he^lwanch ^leaves ^ ^tlie f 

in - St 

narrow margin of the stem leave!, and their greater Se 


1. SPHAGNUM. 


15 


The stem leaves in 5. molle are usually, but not quite always, broader in 
the middle than at the base. The margin is sometimes reduced so as to be 
very indistinct, but is at times very clear, and occasionally a little widened 
out below. 

7. Sphagnum acutifolium Ehrh. (Tab. II. E.). 

Tufts, soft, pink, pale green, or whitish, but always with 
some admixture of red (in some cases confined to the male branches) 
3-12 inches high. Stem generally reddish, sometimes green, 
cuticular cells with or usualfy without pores. Stem leaves very 
variable, usually small, oval-triangular, gradually or abruptly 
narrowed to an obtuse point, with about 5 teeth ; sometimes 
larger, lingulate or broadly oblong with a more or less rounded 
top and somewhat fringed, but always wider at the base than 
at the top . Upper cells usually without fibres and pores, sometimes 
slightly fibrose and more rarely porose ; frequently divided 
into two or more compartments by thin oblique partition walls. 
Border , composed of linear cells, very wide at the base, gradually 
narrowing upwards, but still remaining of some width, and reaching 
to apex. Divergent branches soft, slender. Leaves varying 
from almost exactly oval to narrowly ovate-lanceolate, truncate 
and toothed at apex, where the margin is incurved. Hyaline 
cells large, with large pores. Chlorophyllose cells oval-triangular 
in section, on the ventral surface of the leaf, scarcely reaching 
the dorsal face. Male branches always red. Monoicous or 
dioicous. 

a. S . acutifolium Russ. 8c Warnst. The plant considered as 
the type of S. acutifolium by Warns torf is extremely variable in 
size and habit, when dry without the metallic lustre characteristic 
of the vars. p and £. Stem leaves triangular or triangular- 
lingulate, not lingulate as in vars. y, 8, e, rj. Outer cells of stem 
without pores . Wood cylinder pale or red, never brown. Branch 
leaves almost always closely imbricate when dry, neither secund, 
squarrose, nor distinctly in five rows. 

Var. p. subnitens Dixon (S. subnitens Russ. & Warnst.). 
Plants soft , variable in colour, usually robust . Outer layer of 
cells of stem with or without pores. Wood cylinder green to red, 
never brown. Branch leaves usually large, when dry mostly 
imbricated, with a bright metallic lustre or iridescence . Stem 
leaves large, frequently undulate at margin, triangular (quickly 
narrowed from a wider base), often prolonged at apex into a broad 
truncated point . 

Var. y. rubellum Russ. (S. tubellum Wils., Schp. Syn.). 
Plants generally soft, slender and delicate, pale green or rosy 
red. Outer stem larger, mostly without pores. Wood cylinder 
pale or reddish, never brown. Stem leaves lingulate (not much 
widened at base), often fibrose above. Branch leaves shorty 
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small, shortly pointed, often subsecund when dry. Pores of dorsal 
surface towards apex large, strongly ringed. 

Var. 8. gracile Russ. (5. Warnstorfii Russ.). Plants slender 
and delicate, but not soft or flaccid, variously coloured, usually 
mixed with red. Outer stem-layer mostly without pores. Wood 
cylinder usually deep red, never brown. Stem leaves Ungulate. 
Branch leaves when dry curved, spreading at apex, frequently in 
five rows. Leaves of the 'lower half of the branches with very 
small, strongly ringed pores on the dorsal face towards apex. 

Var. €. fuscum Schp. (S. fuscum Klingg.). Tufts usually 
forming dense cushions, brownish green or snuff-coloured . Outer 
stem-layer mostly without pores ■ wood cylinder always reddish 
brown. Stem leaves Ungulate. Branch leaves when dry imbri- 
cate, small, with a shortly truncate point. Pores of dorsal face 
near apex small, strongly ringed. 

Var. £. quinquefarium Lindb. (S. quinquefarium Warnst.). 
Variable in size and colour, often bright pale green, with or 
without a rosy tinge. Wood cylinder of stem pale or yellow, never 
red ; outer cells of stem porose (the pores often very indistinct) . 
Stem leaves triangular. Branch leaves when dry with a slightly 
metallic lustre (especially in the capitulum), g-ranked, so that the 
branches are 5-angled, not secund ; imbricate or spreading, small. 
Pores of the dorsal surface near apex large . 

Hab. Very abundant throughout Britain. The type seems to be less 
common than most of the vars. Var. subnitens the commonest member of 
the group. Vars. rubellum and fuscum principally on moorlands, common, 
Var. gracile in low lying bogs or swamps in woods, rarely on moorlands. Var. 
■quinquefarium chiefly in mountainous districts, rare in the lowlands ; frequent 
and often very fine and well marked on wet rocks in mountain woods. 

S. acutifolium is the most variable of all the species. The varieties are so 
endless, and so complex in character, as almost to defy classification. Almost 
every writer on the genus has his own system and his own nomenclature ; 
and since different authors base their systems on such different characters 
as the form of the stem leaves, the form and arrangement of the branch leaves, 
the arrangement of the pores in the hyaline cells, etc., any attempt to collate 
these various forms is frustrated by the overlapping of the groups. When 
it is stated that Russow and Warnstorf alone describe nearly 60 European 
varieties entirely based on colour, Cardot above 30, only a part of these 
corresponding to the former ones, and so on with other authors, some idea 
will be formed of the great number of varieties and the difficulty of treating 
them. I have adopted Warns torfs arrangement of the forms of this difficult 
species, as it appears on the whole to correspond to a certain natural grouping 
according to habit. Some forms remain difficult to place, and some, referable 
on structural grounds to one or other of the varieties are quite wanting in the 
habit generally characteristic of that variety ; but the system has yet to be 
found which will eliminate these difficulties. The general characteristics of 
the varieties may be noted as follows. Var. fuscum differs from all the others 
in the brown or reddish-brown wood cylinder of the stem. It usually forms 
dense deep cushions of a brown or snuff colour, a very unusual hue in the 
Sphagna. When, as is rarely the case, it is of a greenish colour, it resembles 
vars. rubellum and gracile. Var. quinquefarium is distinct in the 5-rowed leaves. 
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the pale wood cylinder, and the metallic lustre when dry (not always very 
marked). Vars. rubellum and gracile are much alike, but the texture is more 
rigid in the latter, the branch leaves are more spreading when dry, and the 
pores of the branch leaves distinct. Var. subnitens is one of the best marked 
varieties, of more robust build than most, with larger branch leaves and 
therefore stouter branches ; and the metallic lustre, when dry, is very marked. 
It sometimes closely resembles S. molle, but has the border of the stem leaves 
much widened below, and the margin of the branch leaves not toothed. 

The red hue prevalent in S. acuti folium is usually sufficient to distinguish 
it from any other species ; where this is absent and confusion is likely to arise 
with any other, I have endeavoured to point out the distinguishing characters 
under the description of that plant. 

* Sphagnum Girgensohnii Russ. ( S . strictum Lindb., Braithw. 
Sphagnaceae) (Tab. III. A.). 

Closely resembling S.fimbriatum in most characters, including 
the porose cells of the stem cuticle, it differs in the* somewhat 
more robust habit, frequently rigid, especially when dry, with the 
branches slightly shorter and stouter ; and especially in the stem 
leaves, which are broadly oblong, not wider above than at the base, 
and only fimbriate over about § to § the width of the leaf at apex , 
with the border of narrow cells reaching nearly to the top ; hyaline 
cells with few or no oblique partitions. Male branches clavate, 
yellowish brown. 

Var. /3. robustum Russ. (S. Russowii Warnst.). Usually tall 
and robust ; very variable in colour. Wood cylinder pale or red. 
Outer stem-layer with a pore in nearly every cell. Male branches red . 

# Hab. Frequent in mountainous districts, elsewhere rare. The var. fi 
in similar localities, often mixed with the type. 

I have followed Cardot in ranking S. Girgensohnii as a sub-species of 
S. acuti folium. I have placed the var. robustum under it, instead of, as 
formerly, under 5 . acutifolium. The red colour of the male branches, and 
•occasionally of the stem, are the principal or sole reason for its being sub- 
■ordinated to the latter species ; but on the whole the character of the stem 
leaves, the habit, and especially the nearly constant presence of large pores in 
the surface cells of the stem., appear fo give it a closer affinity to S. Girgensohnii ; 
and the last mentioned character will serve to separate it at once from forms 
•of 5 . acutifolium. 

The stem-leaves, narrowed above and only toothed or fimbriate over 
a small portion in the var. robustum , lingulate and fimbriate over the whole 
•of the rounded apex in S. Girgensohnii, have been supposed to separate 
the two distinctly ; but Russow describes the stem leaves of S. Girgensohnii 
var. covyphaeum as “narrowed above, with the apex slightly truncate and 
'toothed/' The presence or absence of large pores in the superficial cells of 
the stem therefore remains as the sole constant character distinguishing the 
two ; and it seems perfectly clear that S. Girgensohnii is an intermediate stage 
between S. acutifolium and S. fimbriatum, but so closely linked with the 
former by the var. robustum that it must take its rank with it as a sub-species. 
In the description I have compared it with S. fimbriatum , because from 
the colour it is more likely to be confounded with that species, to which 
indeed, on the opposite side, it is very closely related. 

From all other species the broad border of the stem leaves taken in 
conjunction with the numerous large pores of the branch leaves will at once 
•distinguish it. . , 
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8, Sphagnum fimbriatum Wils. (Tab. III. B.). 

Loosely tufted; pale green or whitish brown; tall and 
slender , 6-14 inches high. Stem pale, cuticular cells in 2 or 3 
layers, fiorose. Stem leaves very broadly o b o vaie-sp ath n l ate , 
almost as broad as long, wider above , rounded and slightly flattened 
at summit , the whole of which, together with the upper portion 
of the sides, is fringed as with delicate cilia by the thread-like 
partitions of the eroded cells. Ar eolation very wide at summit, 
narrowing downwards, without fibres or pores, but with partitions 
across many of the cells . Cells at basal angles extremely narrow , 
forming a border or column on each side extending to about | the 
width of the leaf, the median basal cells between the borders 
being much wider. Branches 3-4 together, very long and slender, 
two arcuate and decurved, the others pendent and appressed to 
stem. Branch leaves closely imbricated, lower ovate-lanceolate, 
tipper lanceolate, gradually narrowed from below the middle 
to the acute apex, which is slightly truncated and toothed ; 
margin incurved above. Hyaline cells of medium size, with many 
large pores . Chlorophyllose cells in section compressed, elliptical 
or slightly wedge-shaped, emergent on the upper surface of the leaf,, 
usually slightly enclosed by the hyaline on the back. Perichaetial 
bracts large, obtuse. Male branches yellowish. 

Hab. Bogs and marshes, sides of streams, etc., mostly in lowland, 
districts, frequent ; often abundantly fertile. 

Sphagnum fimbriatum is one of the least variable members of the genus 
in colour it is always of a pale green or yellowish brown, without tinge of red ; 
this will serve to distinguish it from all forms of S. acuti folium except the 
very few which are entirely green, and from these the stem leaves essentially 
separate it, as indeed they do from all other species, the only approach to it 
in this respect being in the case of S.Girgensohnii, S. Lindbergii, and some forms 
of S. teres ; from the last the broadly bordered stem leaves will clearly dis- 
tinguish it, as will the rounded summit of the stem leaves and the numerous 
large pores in the branch leaves from 5. Lindbergii. The characters by which 
it may be known from 5. Girgensohnii are pointed out under that plant. 

The leaves of S: fimbriatum are occasionally distinctly squarrose, in which 
case the resemblance to some forms of S. teres is very striking ; they are, 
however, decidedly narrower than the leaves of that species. 

F. CUSPIDATA. 

Cuticular cells of stem not fibrose. Stem-leaves bordered, 
the border often much widened at base. Branch leaves usually 
narrowly acuminate ; when dry somexvhat flattened (not very 
concave) , frequently undulate , or recurved at tip. Chlorophyllose 
cells on the outer surface. Plants frequently aquatic. 

9. Sphagnum Lindbergii Schp. (Tab. III. C.). 

• Robust, 642 inches high. Variously coloured, usually 
yellowish green, with a more* or less deep tinge of reddish brown. 
Stem dark brown; cuticular cells without pores. Stem leaves 
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reflexed, shortly and broadly oblong or almost square y slightly 
wider at the top and truncate , fimbriated across the Whole width t 
of the leaf , but not down the sides , cells very broad and lax above , ^ 
gradually narrowing towards the base, especially at margin, where v 
they form a wide border) 'which rapidly becomes narrower as it 
ascends the leaf. A few fibres and pores only in the small auricular ^ 
cells at base. Branches 4-5 in a fascicle, the divergent ones^ 
spreading, the pendent closely appressed to the stem. Branchy 
leaves more or less regularly arranged in 5 rows, slightly undulate e$ 
when dry (in some forms distinctly so, in others not at all), firm, ^ 
glossy, broadly or narrowly ovate-lanceolate, more or less 
acuminate, truncate and toothed at apex, with involute margin ; 
border of narrow cells rather distinct, widest at base. Hyaline id 
cells with pores of a medium size, usually few in number, but 
sometimes more numerous. Chlorophyllose cells in section 
oval-triangular, emerging on the dorsal face , enclosed by the, 
hyaline on the ventral surface. Antheridia on pendent branches. ^ 

Hab. Deep bogs in the north, very rare ; Ross ; Shetland. • 

A very fine plant, resembling S. intermedium, but differing entirely iub- 
the form of the stem leaves, and also in the branch leaves not •ffexuose neves, 
recurved when tlry. I have received a variety of forms gathered in Labrad^ e- 
from the Rev. A.” C. Waghorne, some of them, notably vars. immersum ar . ~ 
fuscescens Warns t., very robust, dark brown or purplish black, with very lar- s in 
elongated leaves, which are secund at the apex of the branches, and soinetimand 
distinctly undulate when dry. / 

10. Sphagnum intermedium Hoffm. (5. recurvum P. Beauv., 

Syn.) (Tab. III. E,). nches 

In loose masses, pale green, yellow or whitish, 6-12 inc uato_ 
high or more. Stem very pale, greenish white ; cuticular c^hen 
usually in 2 layers, hardly distinct from the outer layers of iC l ua l 
centrai axis, non-porose. Stem leaves small, reflexed, deltoid^ ose & 
ovate-triangular, narrowed to an obtuse point, which is tooth 
or slightly eroded ; cells mostly without fibres or pores, .mg water, 
very broad at base, narrowing upwards but reaching sumnMerioneth! 
still several cells in width in the upper part of the leaf b 
concealed by the pendent branches, which are closely apj 
Leaves of divergent branches broadly lanceolate ; closely ' 1 by which 
cated, erect o-patent and straight when moist, when dry 
at margins , flexuose and recurved at apex, so as to give the bran*. The 
a soft and feathery appearance. Margin involute at theit when 
apex toothed, truncate. Hyaline cells with a very few small -^curved 
Chlorophyllose cells oval-triangular in section, on the 
surface (cf. Tab. LXI. B. 2 x'). Spores usually yellow. exactly 

Var. /?. pulchrum Lindb. 'Robust, golden yellow. S 1 forms 
leaves slightly fibrose above, contracted into a minute, reel a i mos t 
apiculus . Branches thick, short, spreading or ascending, d ; cept by 
leaved. ;quently 

The var. 
y by the 
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Var, y, parvifolium Warnst. Very small and slender. Stem 
and branch leaves very small , branch leaves scarcely undulate 
when dry. 

Hab. Bogs and pools, frequent. The var. 0 in bogs , mostly in the north. 
The var. y rare. J 

Sphagnum intermedium in the humid state is difficult to distinguish from 
l^trgensohnii, and some green forms of 5. acutifolium and S. subsecundum . 
ne broadly-bordered, non-fibrose stem leaves of the present species will 
istmgmsh it from the last, which has also the pores of the branch leaves 
dimerous ; while the large pores in the branch leaves of the two former will 
!f™® distinguish them at the outset. When dry the soft, flexuose, and 
ecurved leaves, flattened above and not involute or tubular, at once separate 
t irom all other species. It may be remarked that the squarrose leaves of 
> ;J% l fV yosu ™ yf, m ? re , ri & ld ' and > 33 {t were > suddenly bent back at an angle 

lack in T graduaf curve' ” Mmd ^ ° f the present species 

«th?nde; fi t“ecS Ween ^ S ' ****** ** ^ealt 

, l h , e var -. pulchrum is a very robust and handsome variety. The var 

K Very , SI ? aU ’ and su P erficiall y resembles some forms of 
, acutifolium very closely. 

>phagnum riparium Angstr. (S. intermedium var. riparium 
III D ) Handb ' Ed ' L ; S ' s P ectabile Schp. Syn.) (Tab. 

Nearly allied to S. intermedium, but much more robust. 
tieular cells absent, or sometimes present and clearly differ- 
" ted - btem leaves large, triangular or triangular-lingulate, 
nate and deeply cleft at the rounded apex. Branch leaves 
ir 2 > long, find finely acuminate, margin incurved at apex • 
tnr part of leaves frequently composed entirely of chlorophyllose 

3'.g : 

; Hab. Deep pools, usually submerged. Extremely rare ; England. 

Srge C ^ a 2^ ter ? + d ?'T n fro ? * he stem leaves, as pointed out by Wamstorf 
til""!' rtf’ being raised to the rank of a sub-species l position to 

^ i a St^Ttht°lef y by itS + S r and beaut y- ThfincrSe in the 
case 'in other LTlv iSl a V5? expense of tte hyaline is found 

how<imTOrtant ’ and a strikin g feature, is not of 

important, nor indeed is it a constant character. The aoical hvalin** 

.emselves are frequently altered in form, being very narrowed Su? 


: '^phagnum cuspidatum Ehrh. (Tab. III. F.). 

«I r r t“ °r yf owi p "Mte ; usually more or less aquatic and 
C( eiged 6-18 inches high or more. Stem pale green or Dale 
a, cuticular cells in 2-3 layers, distinct , not porose Stem 

9 ^«Xnd Xn to e th?h SpedeS ’ ° ften P ointed ’ fibrose in the 
. part and otten to the base ; margin as in that species but 

teewhat longer and narrower cells. Pendent branches’ not 
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so closely appressed, and not concealing the stem. Divergent 
branches cuspidate at the apex, with the upper leaves often 
faleato-secund ; the leaves less closely imbricated than in 5.; 
intermedium , longer and narrower, with a broader margin, the 
cells usually with rather more numerous pores ; undulated at 
margin , but less flexuose when dry and hardly recurved at apex 
except in the short branches of the capitulum. Chlorophyllose 
ceils wider, somewhat four-sided, generally free on both surfaces 
of the leaf. Perichaetial bracts less pointed. Spores brown. 
In other respects like S. intermedium . 




Var. p. falcatum Russ. Branches more or less arcuate and 
falcate ; branch leaves narrowly lanceolate, the terminal ones 
falcate. 

Var. y. plumosum Nees and Hornsch. Submerged , flaccid, 
elongated. Branches uniform, divergent , plumose, with very 
long, lanceolate-subulate, spreading leaves. 

Var. 8. Torreyanum Braithw. (S. Torreyanum Sull.) . Sub- 
merged, very robust, more rigid ; dirty brown. Stem leaves 
large, non-ftbrose . Branch leaves very large, elongate, lanceolate- 
subulate, tubulose and toothed at apex. Chlorophyllose cells in 
lower half of leaf completely enclosed on the inner surface, and 
not nearly reaching that surface. 

Var. e. brevifolium Lindb. (S. balticum Russ.). Stems firm, 
5-6 inches high, pale ; stem leaves short, ovate, obtuse. Branches 
in closely set fascicles, short, ascending and divergent, arcuato- 
decurved from the middle, attenuated ; the leaves subsecund when 
dry, scarcely undulate, short, ovate , somewhat oblique and unequal 
sided. Chlorophyllose cells in lower half of leaf completely enclosed 
on the inner surface, but nearly reaching that surface. 

Hab. Pools and wet bogs, frequent. The vars. g, y, 8 in standing water 
The var. Torreyanum , Whitchurch and Whixall Moor, Shropshire ; Merioneth 
The var. brevifolium on elevated moors, rare ; England ; Scotland. 

S. cuspidatum is closely allied to S', intermedium , the characters by which 
they are separated being almost all comparative. Authors differ very much 
in their description of the state of the leaves when dry, some saying they 
not at all crisped, while others describe them as more or less flexuose. 
fact is they vary considerably, some forms having the leaves straight when 
dry, and only slightly undulated at margin, while in others they are recurved 
and flexuose, almost exactly as in 5. intermedium. This is the case with a 
form sent me by Mr. Boswell, from Whixall, Shropshire. In the short branches 
of the capitulum the leaves seem indeed usually to be recurved at apex, 
as in S. intermedium. The stem leaves, too, are not always fibrose, 
are found, according to Cardot, with the cuticular cells indistinct. 

The var. plumosum is a very beautiful form when growing, but it is almost 
to preserve its delicate, feathery appearance when dried except by 
out on paper. The marginal cells are not unfrequently 
submerged forms (var. serrulatum Schlieph.). The var. 
distinguished by the length of the leaves and especially by the 
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position of the chlorophyllose cells, but other robust forms sometimes so nearly 
resemble it as to be separated only with great difficulty. Other allied or 
varietal forms not yet detected in Britain are clescribed in the detailed woiks 

already referred to. , , , , , . ~ . , 

The long hat leaves of S. cuspidatum , undulated at margin, are sufficient 
to distinguish it from all others of the Acutifolia and Cuspidata sections, except 
S. intermedium, which differs in the characters given above. 


12. Sphagnum tenelium Fers. (S. molluscum Bruch, Schp. Syn). 

(Tab. III. G.). 

Plants rather densely tufted, 2-6 inches high, very slender 
•and fragile, greenish yellow. Stem pale, cuticular cells in two 
layers. Stem leaves rather large for the size of the plant, oval- 
oblong ; rounded above with the margin incurved, and with a few 
small teeth at the apex ; upper median cells fibrose with a few 
small pores, the basal ones much narrower, and passing insensibly 
into the very broad border of narrow marginal ones, which, however, 
becomes narrower as it reaches higher up the leaf, until at the 
apex it consists only of two or three rows of narrow linear cells. 
Branches short, the retort cells much recurved at apex ; leaves 
small, somewhat loosely set, often subsecund, broad and short , 
widely ovate and ovate-oblong, obtusely pointed, concave, margin 
incurved above, apex 3-5 toothed ; bordered with a somewhat 
broad margin of linear cells, in 3-4 rows. Hyaline cells small, 
but broad, with numerous rather small pores on the ventral 
surface. Chlorophyllose cells triangular in section, on the dorsal 
face of the leaf. Capsule thin-walled. 

Hab. Bogs. Frequent. 


lilt 


Sphagnum tenelium is the smallest and most delicate of our species, and is 
hardly likely to be confounded with any other, the broadly oval, short-pointed, 
boat-shaped leaves serving to distinguish it from slender forms of the Acuti- 
folia group ; while the strongly recurved apex of the retort cells, and the much 
shorter and broader hyaline cells of the branch leaves will serve to separate it 
from small varieties of 5. subsecundum and from 5. molle var. tenerum. 

Andrews has conclusively shown ( Bryologist , xxii. 45) that the name 
tenelium has priority over that of molluscum, the name adopted in most recent 
works 

Btaithwaite records var. longifolium Lindb., but it does not appear to be 
a strongly marked form. 

The, position of the pores on the ventral surface of the branch leaves instead 
of on th& dorsal surface as usual is, I think, to be explained by the dorsal 
position of the chlorophyllose cells. The object of the pores being to facilitate 
the passage of water through the plant, it is natural that they should be most 
numerous at the chief point of junction of adjacent hyaline cells this is usually 
on the dorsai| surface of the leaf, but in this species it is on the ventral surface, 
owing to the '-dorsal position of the chlorophyllose cells. This is borne out by 
the fact that the only two other British species in which the pores preponderate 
on the ventral >face are likewise the only two in which there is the same (dorsal) 
position of the chlorophyllose cells, with the exception of 5. Lindbergii ; here, 
however, the pores are very few in number, and although certainly more 
numerous on the‘\back of the leaf, are to be found in the front also. 





ANDREAEACEAE. 

SUB-CLASS II. ANDREAEALES. 


Spores and Columella developed from the Endotheciurn, the 
Columella not penetrating the spore-bearing layer. Spore-sac 
not separated from the wall of the capsule by any air-cavity. 
Capsule opening by longitudinal slits. 

Order II. ANDREAEACEAE. 

Mosses with something the habit of the lesser species of 
Grimmia, in small compact cushions or more rarely in laxer tufts ; 
growing on rocks ; of a dark reddish or purplish colour ; stems 
slender, rooting only at the base, very fragile when dry, 
dichotomous, with fasciculate branches. Leaves usually crowded, 
small, erecto-patent or falcato-secund, of rather thick texture, from 
bright orange to deep purplish red or almost black, usually more 
or less papillose ; cells small, incrassate, rectangular and often 
sinuose at base, rounded or angular above. 

Flowers terminal ; fruit, as in Sphagnum, enclosed until ripe 
in the perichaetium, then exserted on a pseudopodium by the 
elongation of the vaginula ; calyptra membranaceous, irregularly 
torn at the base. Capsule oval, without lid, splitting perpendicu- 
larly into 4, rarely 6-8 valves, united at top and bottom. 
Columella persistent. Spores smooth or lightly papillose. 

The leaves when viewed by transmitted light are usually of a 
bright orange or reddish brown, but when seen by reflected light, 
as in the field, and especially when dry, they appear of a much 
duller and darker hue, not unfrequently appearing almost black. 
It is only when quite young and half-developed that they show any 
trace of chlorophyll. In leaf-structure there is a certain 
resemblance to the Grimmiaceae, and the Andreaeaceae are by 
Lindberg placed next to that order. 

Thedyis, as in the Sphagnaceae, very little variation in the 
fruit ; tlwspecific characters have therefore to be drawn almost 
entirely from the perichaetia and the leaves ; it is probably on 
this account that there has been a tendency to found species on 
somewhat slight and inadequate characters. 

The species of Andreaea inhabit siliceous and quartzose (not 
calcareous) rocks, in alpine and sub-alpine regions of both hemis- 
pheres, chiefly in the higher latitudes. In Europe it is, in Scandi : 
navia that they are found in greatest abundance and variety, 
and several endemic species occur there. 

It will be found a material aid in the determination of these 
plants to soak the leaves, or heat them for a minute or two over a 
spirit lamp, in strong caustic soda or potash ; this renders them 
more transparent and elucidates the structure of the cells and 
nerve. Care must be taken, in examining the leaf margin, to 
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avoid taking for a normal condition the eroded appearance of the 
cells which, in older leaves especially, is often found to obtain, from 
the wearing away of part of the cell-wall ; this often gives a false 
appearance of papillosity, crenulation, or dentation, or it may 
suggest a more or less hyaline border to the leaf, and in the nerved 
species may easily lead to an erroneous conclusion that the nerve 
is excurrent. 


2. ANDBEAEA Ehrh. 

The only genus. 

Deriv, — A fter Andrea, an apothecary of Hanover. 

j fLs. nerveless 

\ Ls . singly nerved ...I.*.*.*.".*".*..*.! 3 

2 /f' 3 * °Y a te-lanceolate, papillose, obtuse or more or less acute. . . 1. peivophila 
tLs. obovate-spathulate, shortly acuminate, smooth 2. alpina 

3 /Ls. all similar, papillose, nerve narrow 4. nivalis 

i_otem Is. smaller than perich. Is., smooth or nearly so 4 

4 /Nerve thick, occupying nearly all width of subula 3*. cmssinervia 

^JNerve less defined, occupying only middle third of subula 3. Rothii 

A. Eu-Andreaea. 

Perichaetial bracts different from the leaves, erect and con- 
volute, nerveless, or almost so. Capsule 4-valved. 

1. Andreaea petrophila Ehrh. (Tab. IV. A.). 

i 1 Tu l ts 1 . olivaceous or dark brown. Stems slender 

| -T inch high, simple, or several times forked, usually erect, 
heaves crowded, imbricated or more or less turned* to one side 
small, ovate or oblong-lanceolate, usually patent from an erect 
base often falcato-secund, narrowed at apex but usually obtuse 
sometimes with a minute apiculus formed of a single cell, sometimes 
more acute, the tip often oblique ; margins incurved, entire * 
nerveless, strongly papillose at back, especially in the upper part* 
Areolation narrowly rectangular at base, ' sinuose with very 
mcrassate walls, gradually shorter upwards, in the upper half of the 
leaf rounded-hexagonal, almost always more or less angular 
arranged m longitudinal rows. Autoicous ; male flower on the 
apex of a separate branch ; perichaetium large, inner bracts con- 
wn br °£ dly - ° b 0n r 0btusel y Pointed ; outer bracts strongly 
toward! the h apei er ^ Sm ° 0th ’ but USUally slightl y P a P m ose 

Var. /?. acuminata B. & S. More robust. Leaves spreading 
acuminate, with longer papillae. P b ’ 

y- § raa hs B. & S. Stems very slender branched 
reddish ; leaves more distant, broadly oblong-lanceolate, suberect • 
perichaetium narrow, cylindric. , 



Hab. Mountain rocks, frequent, 
Scotland and Wales ; the var. y on 3 


The var, ft on the higher mountains of 


Var. S. alpestris Thed. (A. alpestris B. & $., Schp. Syn.) . 
Densely cushioned ; black-brown, shiny. Stems very slender, 
much branched. Leaves small, crowded , closely imbricated when 
dry , obtuse, cells less incrass ate, less distinctly papillose . 

Var. e. sparsifolia Lindb. (A. sparsifolia Zett., Schp. Syn.). 
In small lax tufts, stems very slender and fragile, flexuose, with 
few branches. Leaves small, distant , spreading , the uppermost 
secund, lanceolate, gradually acuminate , acute, more shortly 
papillose. 


Hab. Mountain rocks ; common. The vars. /3, S, e, on the higher 
mountains ; var. alpestris rare. Var. sparsifolia, Ben More, Perthshire. 


A very variable species within certain limits, principally in the form and 
direction of the leaves ; these are often more or less secund ; when marked 1 
so it is the var. homomatta Thed. The vars. ftaccida and sylvicola Schp. 
with var, acuminata in having the leaves gradually tapering to the summit; 
but do not appear to be very marked forms. The var. alpestris has been 
frequently considered a species, but the differences are too slight to render this 
admissible ; the leaves vary in size, their close imbrication when dry and the 
less papillose areolation constitute almost the only points of distinction. 
The vai. sparsifolia is a more striking form, but its structural differences are 
very insignificant. 

A.obovaia Thed., a nearly allied species hitherto only found in Norway, 
differs m the leaves, broader below, more acuminate, not papillose ; in fact 
til( ? se of . A • but smaller, and more longly acuminate 

with the basal margin quite entire, and with larger cells. 


2. Andreaea alpina Smith (Jungermannia alpina L.) (Tab. 
IV. B.) . 


A largei plant than the last species, less slender and fragile, 
1-3 inches high, in larger, looser tufts, fastigiate-branched, of a rich 
purplish red. Leaves larger , broader , obovate , spaihulate, acuminate 
or obtusely pointed, panduriform by contraction just below the 
middle, erecto-patent when moist, when dry more closely imbri- 
cated, smooth, glossy, nerveless. Margin distinctly denticulate 
above the base, entire in the upper part of the leaf. Cells, smooth , 
oval or- rounded-hexagonal at apex, in parallel rows, gradually 
becoming more elongate and sinuosely angular downwards, 
at base extremely narrow and sinuose, with ver\/ incrassate 
Avails. Autoicous. Perichaetial bracts resembling the comal 
leaves, but larger, broader, convolute, more shortly acuminate. 

Var comp acta Hook. Short, densely cushioned, dark 

purplish black. Branches straight, equal ; leaves closely imbri- 
cated. 


Var. y. flavicans Hook. Stems elongated, filiform, the leaves 
more distant, laxly imbricated, yellowish. 
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This fine and distinct species, though distributed all over Britain and not 
rare on our mountains, is almost unknown on. the Continent, being only 
recorded from the Faeroes and a few localities in Norway. It is in its usual 
growth a much taller and less rigid plant than any of the forms of A . petrophila, 
and is indeed more likely to be mistaken for a species of Hepatic, such as. 
Nardia emarginata, with which it may occasionally be found associated, and 
to which, indeed, it bears considerable superficial resemblance, than for any 
other species of moss. The var. flavicans has some resemblance to 
A . Hartmani, another of the Scandinavian species, which, however, may be 
known by its more obtuse, entire leaves, and larger areolation. 

8. Andreaea Rothii Web. & Mohr (A. rupestris Schp. Syn.) (Tab. 

IV. C.). 

In small , dense , blackish tufts, laxly coherent when moist. 
Stems erect or decumbent, slender, very fragile when dry, less, 
than one inch high. Leaves crowded, erecto-patent or more 
usually turned to one side, and generally more or less falcate ; 
from an oblong, oval, or slightly obovate base, either gradually • 
or suddenly narrowed to a long lanceolate or narrowly linear limb,. 
tapering to an obtuse point. Nerve strong, width of leaf 
at base, reaching to apex (excurrent in sub-species crassinervia) ,. 
occupying the greater part of the limb in the upper part. Margin 
plane, entire or faintly dentate at apex. Cells rounded, hexagonal 
and punctiform above with very incrassate walls, smooth, not 
much altered below except at mid-base, where a few rows of cells, 
on each side of the nerve are narrowly rectangular. Autoicous. 
Inner perichaetial leaves convolute, sheathing, nerveless or thinly 
nerved, broadly ovate, gradually or somewhat abruptly acuminate,, 
narrower and more tapering than in the two previous species. 

Type. Leaves erecto-patent or secund, gradually narrowed 
from base upwards, entire , lamina usually of 3-5 cells width in 
upper part of limb. 

Var. j8. grimsulana Hook. & Wils. (A. Rothii var. frigida 
Lindb., Braithw, Br. M. FL). More robust, taller, usually of a 
more reddish tinge. Leaves broader, gradually narrowed from 
the base, more solid . Nerve stouter, especially at base. 

Var. y. hamata Lindb. Intermediate between the type and 
var. falcata. Leaves falcato-secund, gradually narrowed from 
base upwards, lamina narrow, but continuous above, entire. 

Var. 8. falcata Lindb. {A. falcata B. &S., Schp. Syn.) . Leaves. 
falcato-secund, abruptly narrowed above the broader, obovate 
base to a long, linear limb, the lamina continued to apex, very 
narrow and indistinct in the upper part, usually of about 2-3 
series of cells ; margin frequently distinctly notched towards the 
apex. 

Hab. Mountain rocks, frequent. The var. g, wet rocks on high moun- 
tains, very rare. The var. S as frequent as the type. 
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The characters which separate the vars. hamata and falcata are very ill- 
defined ; the sudden narrowing of the leaf above the base is by no means 
constant even in all the leaves from a single stem ; the relative width of the 
lamina in the upper part varies very much also (it must be remembered that 
the young comal leaves do not afford any safe guidance in this respect) ; and 
a faint notching may occasionally be seen in the upper leaves even of the type. 
The form of leaf typical of the var. falcata is also associated occasionally 
with a spreading (not falcato-secund) position of the leaves. 

> In the forms with a narrow base to the leaves the lower cells are more 
distinctly rectangular ; in the falcata forms they are usually more rounded and 
very little different from the upper cells except those very near the nerve. 
In examining the upper cells of this species it should be noted that on the surr 
face of the. leaf they are angular and more or less regularly hexagonal, but 
in the interior of the cell the wall is thickened in such a way that the cell cavity 
is rounded, or punctiform, hence the areolation takes a different aspect 
according as the microscope is focussed on the surface of the leaf or slightly 
lower down. 

The lower part of the stem and innovations is not un frequently clothed 
with minute scale-like leaves, ovate, with a short api cuius. 

The var. grimsulana in its extreme forms closely resembles A. nivalis in 
appearance. 


* Andreaea crassinervia Bruch (Tab. IV. D.). 

Differs from A. Rothii only in the stronger nerve, the limb of 
the leaf very narrowly contracted from just above the expanded 
base, the lamina in the upper part extremely narrow, sometimes 
ceasing below the apex so that the nerve is slightly excurrent. 

Var. ft. Huntii Braithw. (A. Huntii Limpr.). Taller ; leaves 
longer with a narrower nerve. Perichaetial bracts shorter, 
obtuse or shortly apiculate, papillose at back. 

Hab. Alpine rocks ; apparently very rare. The var. jS, Lake District. 

In reading the descriptions given by various authors of this plant, one 
cannot but be struck with the uncertainty of the characters relied upon to 
distinguish it ; what is held by one writer to be a distinctive character being 
held of no importance by another, so that one is compelled to doubt its stability 
as a species ; and an examination of a considerable number of specimens 
has entirely confirmed me in this view ; indeed, after carefully examining 
a large number of leaves of A . Rothii and of the present plant I am inclined to 
doubt whether it has a full title even to the rank of a sub-species of the former. 
According to Braithwaite, the leaves are of almost exactly 'the same form as in 
A. Rothii , or its var. hamata, only very narrow and subulate in the upper part, 
and with the nerve apparently excurrent as a papillose subula ; but even this 
seemingly important distinction disappears when on closer examination it is 
found that the lamina is really continued to apex in a single series of cells 
Now, I have frequently found forms of A. Rothii , and especially its var’ 
falcata, to have the limb of the leaf more than usually narrow, with only 
two series of cells in its upper part ; indeed, according to C. Muller, the var 
falcata has the nerve ‘'occupying the whole apex.” The form of the leaf-base’ 
oblong and gradually narrowed above, cannot be held characteristic since in 
what are, I suppose, fairly typical speciments of A. crassinervia , viz. those 
gathered by Arnell at Hernosand, Sweden (Musci Galliae, No 697) * the 
leaf-base is oval and quickly narrowed above, almost as in the var falcata 
The more regular, quadrate cells with thinner walls, held of importance bv 
Boulay, may also be found in forms of A . Rothii. Again, with regard to the 
excurrence of the nerve, I have hardly ever found a leaf with the lamina really 
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ceasing below the apex, except in old leaves where it had possibly been removed 
by erosion ; in the large majority of cases where it appears excurrent I have 
found on close examination distinct indications that the single row of marginal 
cells has been so eroded ; and the papillosity of the subula in every case in 
which I have observed it, has been due to the slight erosion of the cell-walls of 
this row of cells, as may often be found in the older leaves for a considerable 
distance below the apex ; I have never seen a young or unworn leaf with any 
trace of this papillosity. The width of the nerve I have also found variable. 

The differences must therefore, I think, be held to be of a very slight nature 
and A. crassinervia must be considered little more than a variety of A. Rothii 
with an extremely narrow lamina reduced to one or two series of cells above and 
occasionally disappearing entirely just below the apex. Boulay ( Muscinees 
de la France) describes the true A, crassinervia as having the nerve excurrent 
from below the middle of the leaf, a character sufficiently defined to separate 
it as a sub-species at least, although the other points which he holds 
characteristic are certainly of slight importance : but this form, or anything 
approaching it, has, I believe, never been found in Britain, and we must either 
exclude A . crassinervia from our list altogether or consider it, with Braithwaite 
and other authors, as including forms with a very narrow lamina continuous 
to apex, this feature and the general narrowness of the limb distinguishing 
it from A . Rothii, which, however, certainly passes .into these less marked 
forms. 

In support of this view we have the fact that Wilson always maintained 
that the three forms only constituted a single species ; also that the plant 
described as A . Huntii by Limpricht has been variously placed as a variety 
by some authors under A , falcata, by others under A . crassinervia . No doubt 
much confusion has arisen from the distribution of wrongly-named specimens ; 
this was the case with No. 394 of the Musci Galliae, which is only a form of 
A , Rothii with the lamina quite distinct to the apex ; and I have found the 
same feature in specimens supposed to be typical A. crassinervia, gathered 
by Whitehead on Penyghent. . 

I cannot think that the vox. Huntii is entitled to the rank attributed to 
it by Limpricht. In plants from the Lake District with the tall robust habit 
and the perichaetial bracts as described by Limpricht, I find the leaves scarcely 
or not at all distinct from those of var. falcata, 

B. Chasmocalyx. 

Perichaetial bracts like the leaves, distinctly nerved. 


4. Andreaea nivalis Hook. (Tab. IV. E.). 

Tufts large , soft , 2-4 inches high, purplish brown. Stem 
slender, flaccid, repeatedly branched, erect or decumbent, denuded 
at base. Leaves rather distant, secund, at the apex of the branches 
distinctly f alcato-secund, soft ; the lower smaller, ovate-lanceolate; 
the upper gradually lanceolate from an oblong base , crenulate at 
basal margin, irregularly sinuose or notched in the upper part ; 

■ strongly papillose on both sides. Nerve narrower than in the last 
species, } to J the width of leaf at base, reaching to apex or 
vanishing just below ; prominent at back and papillose. Areola- 
tion much paler and less opaque than in the other species, irregularly 
rounded-quadrate above, at base more regularly quadrate, not 
elongate. Dioicous ; male flowers gemmiform, bracts numerous, 
imbricated, the inner nerveless ; perichaetial bracts elongate- 
lanceolate, resembling the leaves. Capsule opening by 4-6 
valves, rather large. 



Var. (3. fuscescens Hook. Stems more flexuose and flaccid y 
with strongly falcate leaves of an olive brown colour. 

Alpine rocks, near the snow line ; very rare, Grampians, Ben 
Nevis, Ben Gruachan. The var. on Ben Nevis and Ben Macdhui. 


There is no difficulty in distinguishing A . nivalis from the other species 
oi the genus, but in the field it might possibly be passed over for the hepatic, 
Herbert a aaunca, to which it bears a considerable outward resemblance, 
t -U ® var - fuscescens does not present very clearly definable characters ; 

s found both forms growing plentifully on the summit of Ben Nevis, 
a . ihtergrading so closely that it is very difficult at times to distinguish the 
variety from the type. The former is more usually found fruiting, while the 
typical plant is more commonly found with male flowers ; in Scandinavia the 
variety is the commoner form, and was therefore considered by Zetterstedt 
the type of the species. 

This rare and interesting plant appears to be more at home on the Scotch 
mountains than in any other .place, but it is found on several of the highest 
ranges of mountains on the Continent. 


SUB-CLASS III. BRYALES, 


GROUP A. NEMATODONTEAE 


oSoi'T^odont) 


Order III. TETRAPHIDACEAE. 

A small order of mosses distinct (except in the single species 
ot the exotic genus Calomnmm which is gymnostomous) in the 
peristome, composed of four solid conical homogeneous teeth, 
derived fronythe fission of the whole cellular tissue of the interior 

rLw / u w nt ? ^ inute T and g re g arious > or caespitose and 
rathei caller but slender. Leaves ovate or lanceolate, smooth, 

thinly nerved ; areolation rounded-hexagonal. Calvptra conical 
mitnform, plicate. Capsule oval or cylindrical, erect, symmet- 
rical, smooth ; . annulus none. Inflorescence apical, gemmiform 
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3. TETRAPHIS Hedw. 

The characters of the genus are practically those of the Order 
as described above, the species being all peristomate. Braithwaite 
is no doubt right in re-uniting the two European species under 
this genus, the characters separating Tetrodontium being hardly 
of generic value, 

A curious feature of the genus is the presence of peculiar 
“frondiform” leaves which appear on the protonema at the first 
development of the moss stem ; they are more or less ligulate or 
spathulate from a narrower base, and in T. Browuictna are some- 
times forked above, somewhat as in the fronds of the Forked 
Spleenwort, or of the Stagshorn” Fern ; in this species they 
are persistent ; in T. pellucida , on the contrary, they disappear 
before the development of the stem, and have on that account been 
‘Overlooked. 

The solid, undifferentiated teeth of the peristome appear to- 
: :mark a primitive stage in the development of that organ. They 
are quite conspicuous with-an ordina ry pocket lens, and are not 
, fragile nor deciduous, so that they form a ready means of dis- 
I tmguishing these plants from species . of Barbul a. etc., many pi 
which in the fruit and general appearance are somewhat .similar 

teeth^ ERIV * reTf>a ( tetra ) fom > alludin .g to the four peristome 

I Plant aImost stemless, with radical fiondiform nerveless leaves 

] Plant with leafy stem ; barren shoots with terminal gemmiferous* cups”* 

j. pellucida 

1. Tetraphis pellucida Hedw. (Mnium pellucidum L. ; Georgia 
pellucida Rabenh., Braithw. Br. M. FI.) (Tab. IV. F.). 

i t Plan 7 t ? * n de *? se tufts, bright green above, reddish brown below, 

tth ' XS ? \ a ° f , t r° 1 kinds ^ W fertile ’ sim P le or branched, 

with imbricated leaves, the lower broadly ovate from a narrow 

base, the upper more elongated and narrower, slightly decurrent ■ 

^° re slender and Aexuose, with more uniformly 
rounded-OTOte and more distant leaves, ending in a cup of 4 - 5 
broadly remform bracts enclosing numerous paraphyses and stalked 
lenticular gemmae. Leaves very small at base 'of stems larger 

n^ve’ Ztt W a 6n Carinat , e at back with the Prominent 

^!', h d 7 sll g htl y undulated; margin plane, entire; 
nerve ceasing below apex ; areolation rounded, at margin rather 

S Cl< f d 7? e *' “ «ttle elongated, Especially 

near _ the nerve . Autoicous, rarely synoicous. Male flowers 

bracts o°v a t SP i eCial f + °° tS » n3l ! g from a sterUe female flower, 
“ ovute-ianceolate, Perichaetial bracts elongated, oblong- 

ceolate, tapering but somewhat obtuse, nerved. Seta slender. 


31 


3. TETRAPHIS. 

1~| in. long , brown, smooth, straight or flexuose ; capsule narrowly 
cylindrical , variable in length, green with a bright red top when 
young, bright reddish brown when ripe ; calyptra covering the 
capsule, white below, brown above, somewhat lacerate at base, 
distinctly plicate, at apex solid and rough ; lid thin, conical, 
acute, straight or oblique, glossy ; peristome teeth indexed and 
meeting when moist, erect and open when dry, narrowly triangular, 
brown, formed of linear cells. 

Hab. Turfy banks, peaty soil in woods, and rotten tree stumps. Widely 
distributed, but not abundant. Fr. all summer. 

A very pretty and interesting species, which may readily be identified by 
the peristome, and when barren by the terminal gemmiferous cups winch seem 
always to be present. 

T. geniculata Girgens. an. allied species found in N. America and Eastern 
Asia, differs in the absence of gemmae, longer narrower leaves, and especially 
in the geniculate pedicel, which is distantly tuberculate above. 


2. Tetraphis Browniana Grev. (Bryum Brownianum Dicks. ; 
T etrodontium Brownianum Schwaeg., Schp. Syn. ; Georgia 
Brownii C.M., Braithw. Br. M. FI.) (Tab. IV. G.J. 

Very small, gregarious, stemless. Plant at first consisting of 
a tuft of radical, frondiform leaves, 2-3 layers of cells in thickness, 
narrowly clavate, or somewhat palmately branched at apex, 
brownish green, persistent for some time ; female flower produced, 
among these leaves, developing into a perichaetium of 8-12 ' 
imbricated bracts, the outer very small, all ovate or ovate-lanceo- 
late, obtuse of acuminate, with a faint nerve which disappears in 
the upper half, margin entire , or more frequently crenulate - 
denticulate ; cells elliptical-rhomboid or narrowly rectangular , 
rounded at the angles, with thick walls, at the base laxer - and 
more regularly rectangular ; capsule on a smooth, brown, much 
shorter and more rigid seta, very small , ovate , firm, dark brown, 
solid ; calyptra darker, more deeply cleft at base ; mouth of 
the capsule more or less sinuosely notched between the peristome 
teeth, which are much shorter , broadly triangular, of broader and 
shorter, rectangular cells. Perigonial bracts fewer, nerveless. 

Hab. Sandstone or gritstone rocks, frequently growing downwards from 
the roof of caves or clefts. Frequent in some parts of Scotland and the North 
of England, but not a common moss. Fr. summer. 

A minute plant, best distinguished in the field by the plicate calyptra and 
the peristome, from Seligeria, Brachyodus, etc. ; under the microscope it 
presents no resemblance to any other moss. 

T. re-panda Funck, a species or variety not found in this country, but 
known in /ranee and elsewhere on the Continent, differs only in the frondiform 
leaves being replaced by minute flagelliform shoots bearing extremely 
microscopical nerveless leaves. 
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Order IV. POLYTRICHACEAE. 

Plants usually of a large size, growing on earth, the simple or 
slightly branched stems springing from a creeping subterranean 
rhizome. Leaves usually narrow, the nerve more or less expanded 
on the ventral surface, and producing on that surface (occasionally 
; also on the back of the lamina) longitudinal strips of tissue 
( lamellae ) in the form of thin laminae standing on edge and running 
parallel to one another along the nerve, sometimes in great 
numbers and crowded, or few and lax, each usually a few rows 
of cells in height and a single cell in thickness, so as to appear in 
transverse section of a single row of superposed cells, the upper- 
most or external cell being often of a different form from the 
lower ones. Upper areolation generally hexagonal, with thin 
walls. Inflorescence nearhr always dioicous, the male flower 
terminal, large, discoid. yCapsule on a long seta, large, cylind- 
rical, or prismatic with 2-6~ahgles. Ca lvptrajaarrow, cucullat e, 
spinulose at apex, or with few or many erect or deflexecf "hairs. 
Peristome (in the European species) of 32 or 64 short, ligulate, 
unbarred teeth, triangular in transverse section ; columella 
expanded at apex into a shield-shaped membrane, the epiphragm, 
or, as it is sometimes rather inaccurately called, the tympanum, 
covering the mouth of the capsule and united at its edges with the 
| teeth of the peristome (Tab. IV. H. 6). 

The larger species of this Order, being very noticeable plants 
and also common, are among the first which come under the 
notice of the student of mosses, and will be easily referable to 
their right Natural Order by the lamellose face of the leaf, which in 
Polytrichum renders almost the whole surface dark green and 
opaque : the lamellose-leaved species of the Tortulaceae will be 
readily distinguished by their small size and small, fruit, being 
usually fertile. The leaves -among the Poly trichaceae are among 
the largest/especially in point of length, of any mosses. 

The stem in Polytrichaceae, as well as the seta, shows a higher 
development than in any other Order, there being a specialised 
I central axis, the tissue of which, both in anatomy and function, 
shows an approach to the central fibro-vascular bundle in the 
Vascular Cryptogams. An interesting discussion on this and 
other points in reference to the Polytrichaceae by J. R. Vaizey 
will be found in the Journ. of the Linn. Soc., Botany, Vol. XXIV., 
p. 262, “On the Anatomy and Development of the Sporogonium 
of the Mosses.” 

The structure and function of the peristome and epiphragm 
are of great interest, and the student is referred to the description 
of these parts in Dr. Braithwaite's British Moss Flora, and in 
Philibert's admirable papers on the peristome in the Revue 
Bryologique. ■■ ' , 


Besides the British genera, there are two exotic genera of 
importance, Dawsonia and Lyellia. 
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4. CATHARINEA Ehrh. 

(Atrichum P. Beauv., Schimper Syn., et plur. auct.) 

Stems moderately tall, leaves slightly embracing the stem,, 
but not sheathing , nor narrowed above the base, lingulate or ovate- 
oblong, crisped when dry, bordered and serrate, generally 
undulated, with few straight lamellae above. Calyptra without 
hairs, sp i nulose-p apillose at apex. Capsule smooth, oval or 
cylindric, curved ; lid long-beaked ; peristome of 32 teeth, with a. 
narrow basal membrane. Inflorescence usually dioicous. 

Deriv. — A fter the Empress Catherine II. of Russia. 

j / Ls . narrow-lingulate, cells 1 2-27 ft 2 

\Ls. wider, oblong, lamina smooth at back, cells 25-45 ft .... 4 . crispa 

2 /Lamellae about 5-7 ; capsule suberect, cylindric 3 . angustata 

/Lamellae about 2-5 ; capsule arcuate, or suberect and very short ...3 

3 /Capsule arcuate, cylindric; autoicous or paroicous r. undulata 

l Capsule inclined, oblong ; dioicous 2 . tenella 

1. Catharinea undulata Web. & Mohr (Bryum undulatum L., 
Atrichum undulatum P. Beauv., Schp. Syn.) (Tab. IV. H.). 

Plants in loose patches, dull green, in open dry spots 
yellowish ; stems erect, 1-2 inches high, simple or bifld, from a 
much branched, rooting, underground rhizome ; leaves very small 
below, scale-like, gradually longer above, in the upper part very 
longly lingulate, 2-3 lines long, strongly transversely undulate , 
chiefly in the upper half, much crisped and incurved* when dry; 
flexuose and patulous when moist, acute or somewhat obtuse, 
bordered with a narrow, distinct margin of 2-3 rows of very 
narrow, brownish, cartilaginous cells, sharply spinose for the 
greater part of its length with strong teeth, usually in pairs ; the 
surface of the leaf also, at the back, in the upper half and especially 
near the apex, is beset with somewhat similar spines, usually 
in transverse rows, on the crests of the undulations ; nerve 
vanishing in the apex of the leaf, sharply spinulose at back above ; 
areolation rather large, chlorophyllose, in the upper part of the 
leaf hexagonal or elliptic-hexagonal (with the longer axis trans- 
verse to the direction of the leaf, i.e., broader than long), gradually 
becoming larger and quadrate below, elongate-rectangular at the 
base.. Lamellie 2-4, more rarely 5 or 6, straight, the upper 
margin very bluntly notched ; in section each of 3 to 5 (rarely 2-7) v 
nearly equal, smooth rounded cells. Cells of leaf and lamelRe 
18-22 /x in diameter. Inflorescence autoicous , functionally dioicous. 
Male flower terminating the first year's stem, the axis of which is 
subsequently prolonged, and next year produces a terminal fertile 
flower. Perichaetial bracts longer and narrower, but otherwise 
resembling the leaves. Seta erect, flexuose, reddish brown, 1-1J 
inches long, often two or more together from the same’ peri- 
chaetium ; capsule cylindrical, variable in length, strongly arcuafe\ 
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POLYTRICHACEAE. 


and inclined, brown, thick-walled, lid subulate, curved, almost as 
long as the capsule. Calyptra pale, rough at apex, covering about 
one-third of the capsule. Teeth of peristome long, lanceolate, 
obtuse, the median line orange, the edges pale, basal membrane 
reddish. 

Var. jS; minor W. & M. Stem short , leaves short , less undulated. 
Capsule shorter , suberect, unequal, on a shorter pedicel. 

Var. y, Haussknechtii Dixon ( Catharinea Haussknechtii 
Broth., Braithw. Br. M. FI., Vol. II. Suppl. ; Atrichum Hauss- 
knechtii Jur. & Milde) . 

Inflorescence terminal, aroicous or perhaps rather synoicous ; 
antheridia central, with suddenly accuminate almost entire bracts, 
surrounded by a row of archegonia. Two or more capsules are 
produced from the same perichaetium ; subsequently the axis is 
produced as in C. undulata, so that the fruitstalks, which are 
persistent for a year or more, appear lateral , a new inflorescence 
and fruit being formed at the fresh apex in the f ollowing year ; in 
this way the old fruitstalks of one or two years’ growth may be 
seen on the side of the stem. 

Hab. On sandy soil or clay, in woods, on heaths, etc., very common. 
The var. /3 in drier, stony places. The var. y rare. Fr. late autumn 
and winter. 

A very common plant, with the aspect of which the student soon becomes 
familiar ; it has little resemblance to any other species — beyond those of its 
own genus — except Mnium undulatum, which might sometimes be confused 
with it, but which is easily distinguished by its marginal teeth being single, 
not in pairs, the basal cells not regularly rectangular, the broader margin, 
percurrent nerve, etc. The characters distinguishing it from C. angustata, 
C. tenella , and C. crispa are described under those species. 

Within slight limits it shows a considerable variation, chiefly in the form 
and size of capsule, the apex of the leaves more or less acute, and the amount of 
their undulations ; the var. minor is not much more than a starved form, and 
may be found growing with the type with intermediate forms. 

The var. Haussknechtii is probably rather a sport than a true variety. 
The inflorescence is an exceedingly unstable character in C. undulata , male 
flowers are occasionally repeated two or three times on the same stem. The 
setae are frequently aggregated even when the inflorescence is otherwise normal, 
and other variations occur. In plants with the synoicous inflorescence and 
the aggregate and lateral setae of the variety I have found no correlation with 
the form of leaf and of capsule described b}^ those who regard C. Haussknechtii 
as a species. A single patch will often display a great variety of forms in these 
respects. / y-'''':-'!- v-.-'r'iA ■■ /;, Vv.:.y - 

2. Catharinea tenella Roehl. (Atrichum tenellum B. & S., Schp. 

Syn.) (Tab. IV. I.). 

Resembling C. undulata var. minor . In loose tufts, dull or 
yellowish green, stems 4-1 inch high, simple. Upper leaves 
oblong-lanceolate or lanceolate, short, li-2 lines long, scarcely 
undulate, with very few or no spines at back, border spinose to 
below the middle. Lamellae 2-4, each of 3-6 rows of cells. Leaf 
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-cells 18-27 }jl in diameter. Dioicous. Seta short, less than 1 inch, 
yellowish, becoming red later. Capsule very short, oh ovate or 
oblong, slightly inclined. Calyptra almost smooth. 


3. 


Catharinea angustata Brid. (A trichum angustatum B. & S.* 
Schp. Syn.) (Tab. V. A.). 

Much like small forms of C. undulata , but with short, simple™ 
stems, and of a more reddish tint. Leaves crowded, straighter 
and more erect, oblong-lanceolate, shorter, obtuse, less undulate , 
more sparingly and less sharply spinulose at back, with smaller 
ar eolation ; the margin with smaller teeth, serrate only in the 
upper half or with only a few very minute teeth below the middle ; 
lamellae more numerous , 5-7, higher, in section each of 5-9 equal 
cells. Leaf cells a$d cells of lamellae smaller, 12—14 /z in diameter. 
Dioicous, male flowers cup-shaped, growing on separate tufts of 
plants. Capsule nearly erect and only slightly arcuate or almost 
straight ; narrower in proportion to its length than in C. undulata. 

Var. p. rhystophylla (C.M.) Dixon (C. rhystophylla CM.). 
Leaves strongly undulate, sharply toothed at both margin and back. 


Hab. In similar situations to C. undulata, but much rarer. Found in 
several counties of England and not rare in Sussex ; Perthshire. The var. 
p rare ; Kent ; Sussex ; Co, Down. Fr. winter. 


"■■■T C - angustata, though a distinct species, is separated rather by a combina- 
tion of characters, most of which may, at one time or another, be found to 
•some extent in C. undulata, than by any very clearly defined and obvious 
•character ; apart from the inflorescence, however, the character of the lamellae 
will usually serve to separate the two species. In C. undulata they are few and 
short, so that when flattened out on each side of the nerve, as by the pressure 
•ox a cover-glass, the space occupied by them only amounts (in the upper half 


: * 


Hab ; On sandy and clayey ground, usually in moist places. Very rare. 
Kent, Wilts., Fife, Inverness. Fr. autumn. 


V 


Extremely close to C. undulata var. minor, and scarcely separable from 
some of the most extreme forms of that variety, except by the dioicous 
inflorescence. As a rule, however, the small size of all its parts', together with 
the leaves scarcely at all undulate, at back almost smooth, render it easy of 
identification. The leaf cells, especially in the lower leaves, are slightly 
larger than in C. undulata. According to Limpricht, it differs also in the 
yellowish seta, more quadrate cells of the exothecium, and in the earlier time of 
fruiting — August and September. The ripe seta, however, in my specimens 
is frequently deep red, becoming much darker when old ; and the cells of the 
exothecium in no way differ from those of C. undulata vai. minor, being 
both quadrate and rectangular in the same capsule. I do not think the time 
of fruiting can be relied upon ; specimens gathered in December have several 
of the capsules still operculate and immature ; and I have gathered the plant 
in Norway in the beginning of August with the seta only just developed. 
Occasionally an old inflorescence may be found on the stem below the fruiting 
perichaetium, but it will be found on examination that it is a female flower, 
not a male one, as in the case of C. undulata. 

C. crispa differs in the taller stems, larger, more loosely set leaves, and 
much larger cells, etc. 
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of the leaf) to about % to of the total width of the leaf ; whereas in the 
present species they will be found to cover, under the same circumstances, 
l and even J of the width ; the smaller cells and much weaker serration of the 
leaf margin are also distinguishing features. The plant has, however^ a 
distinct appearance of its own, and I have found it quite possible to . distinguish 
it in the barren state, even from the smaller forms of C. undulata with which it 
sometimes grows, and without the aid of a lens, by the more lurid colour, and 
the more erect, less undulate leaves. The leaf characters will also in the 
absence of fruit separate it from C. tenella. The narrower leaves, spinulose at 
back of lamina, will distinguish it from C. crispa. It is a much commoner- 
species in N. America than in Europe. Like C. undulata , it varies very 
considerably in length of capsule. 

The var. ft is a striking plant in its extreme forms, but it has no distinct: 
structural characters, and is connected with the type by intergrading forms. 


4. Catharinea crispa James (A trichum crispum Sulk, Schp. Syn.)< 
(Tab. V. R.). 

In soft tufts, dull or yellowish green. Stems tall, erect,, 
simple,,, 2-4 inches high. Leaves distant , rather large, oval-oblong 
or oblong-lanceolate , the lower shorter and broader, patent, when 
dry crisped, hardly at all undulate , obtusely acuminate ; nerve 
strong, reddish brown, vanishing in the apex, with a few rather 
blunt teeth at back above ; border reddish, dentate from near the 
base, teeth smaller than in C. undulata , less frequently in pairs ; 
lamellae very low and indistinct, 1-4, somewhat undulate on the 
margin and frequently interrupted, vanishing in the lower half of 
the leaf, in section of i-j rather large equal cells. Areolation 
larger than in any of the previous species, 25-45 /x, elongate towards 
base and less chlorophyllose, the upper quadrate-hexagonal 
or rounded, smaller towards the margin, not spinose at back. 
Dioicous ; male plants taller, in separate tufts. Setae slender, 
often two or three together, somewhat flexuose ; capsule erect 
or nearly so, slightly curved, narrowly obconical , wide-mouthed ; 
lid conical with a subulate beak. Peristome teeth narrow, 
unequal, basal membrane very narrow. 

Var. ft. dcnsifolia Lindb. Dwarf; leaves crowded, broader 
and more elliptical, patulous. 

Hab, Sides and beds of rocky streams, among grass or in sand ; rare. 
Male and barren plants only. The var. ft at Oakmere, Cheshire. 

The fertile plant has been found in N. America only ; the stem is shorter, 
the leaves longer and closer than in our plants. The laxer areolation and the 
few and indistinct lamellae will easily distinguish it from the other species ; 
indeed, it is much more likely to be confounded with Mnium kornum, which it 
closely resembles, but a careful examination will detect the presence of 
lamellae, though they are sometimes so slightly developed that, without care, 
they are liable to be overlooked ; the cells in Mnium kornum are moreover 
distinctly smaller than in our plant. A 

The large tufts in which it grows are often embedded almost up to the 
tops of the stems in sand or debris. 
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5. OLIGOTEICHUM De Cand. 

Stems simple, from a subterranean rhizome. Leaves oblong 
-or linear-lanceolate, not contracted above the sheathing base, 

■ concave , with numerous sinuose lamellae in front and a few at 
back. Dioicous. Capsule erect, ovate-oblong ; calyptra with a 
few scattered erect hairs ; teeth of peristome slender, irregular. 

Intermediate between Catharinea and Polytrichum. 

Deriv. — oA6yo-(oligo) few, and Tptxo-(tricho) hair, alluding to 
the calyptra. 

1. Oligotriehum hereynicum Lam. (Catharinea hercynica Ehrh. ; 
0. incurvum Lindb., Handb. Ed. I, Braithw. Br. M. FL ; 
0. exiguum Stirt. in Ann. Scot. Nat. Hist, xvi., 173) 
(Tab. V. C.). 

Loosely caespitose, glaucous green , reddish brown when old. 
Stems about one inch high, erect, rigid, unbranched. Leaves 
small and distant below, crowded above, erect or spreading, when 
dry strongly incurved or twisted, but less crisped and undulate 
than in Catharinea, lanceolate from an oblong, thin, sheathing 
base ; concave, more or less acute, not bordered , margin incurved, 
especially above, remotely and minutely dentate , coarsely notched 
at apex ; areolation small, regularly rectangular at base, then 
quadrate, in upper part of the leaf irregularly hexagonal ; nerve 
with lamellae on both sides, at the back few (3-5), short, bluntly 
serrate, low, and rather in the form of ridges than lamellae ; on the 
upper surface numerous, 10 - 12 , high, sinuose from side to side - 
when viewed from above, occupying about one-third or half the 
width of leaf in upper part, their upper margin variously notched 
*i and crested ; in section of 6-12 equal cells. Dioicous ; male 
plants shorter, flowers brownish red, discoid. Capsule on a 
rather thick seta, which is |—1 inch long (rarely l^in.) ; ovate- 
cylindrical , erect or somewhat inclined, somewhat plicate when 
dry, and contracted below the mouth ; lid shortly rostrate, oblique, 
•often falling off with 'the calyptra; columella f our- winged ; 
peristome teeth short, unequal. 

Var. ft. laxum Braithw. Stem taller, 2-4 inches high , slender. 
Leaves more distant, spreading, pellucid , with fewer lamellae, and 
■much larger cells, more distinctly toothed. Barren. 

Hab. Sandy and stony ground on or about mountains. The var. g rare ; 
Ben Nevis ; Lake District ; Snowdon, and other places in Wales. Fr. late 
• summer. 

In this species, as in Polytrichum, the axis of the male plant is produced 
, and continues growing beyond the first year's perigonium ; producing another 
in the following year, so that two or three perigonia may be found one above 
the other on the same stem. 
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Although the lamina of the leaf is not spinose at back, a few short, 
toothed lamellae may frequently be found, principally near the apex. A very 
curious form which I gathered near Llyn Dinas, Beddgelert, somewhat 
intermediate between the type and the var. laxum , has stems 2-4 inches 
long, frequently branched, with the leaves much crisped when dry, pellucid 
and with few lamellae as in var. laxum , but with cells quite as small as in the 
type, and numerous short lamellae scattered over the back of the lamina near 
apex, principally near the margin. 

The name incurvum must give place to 0. hercynicum, as the older 
specific name. 


6. POLYTEICHUM Dill. 

Plants varying in size, often tall and showy, the stems 
innovating from creeping underground rhizomes, occasionally 
branched above. Leaves large, suddenly narrowed above the 
membranous , sheathing base , not bordered ; the nerve broad,, 
sometimes toothed but not lamellate at back, covered on the upper 
surface with numerous straight lamellae , occupying the greater 
part of the width of the limb , and rendering the leaf rigid and 
opaque ; lamellae entire or crenulate along the upper margin, not 
coarsely toothed . Dioicous (in the European species) . Calyptra 
• covered with a thick felt of deflexed hairs reaching far below its 
base and usually covering the greater part of the capsule, or the- 
whole. Capsule erect or cernuous, cylindrical or angular, with or 
without apophysis. Lid plane or convex, with a subulate beak. 
Teeth of peristome 32 or 64. 

A large genus, exhibiting much variety in size, but very- 
uniform in the general arrangement and form of the leaves.. 
The character of the apical cell of the lamellae when seen in- 
section is of great value in distinguishing the species, especially 
when barren ; and the upper edge of the lamellae, viewed laterally,, 
is often of importance. A valuable paper on this, by W. R. Sherrin,. 
will be found in Journ. of Bot., Apr., 1918. 

Deriv .— rroXv (poly) many, and Tptxo-(tricho) hair ; from the 
hairy calyptra. 

.. / Leaf -margin entire, indexed over the lamellae (capsule angled) 2 

\ Leaf -margin more or less toothed, not indexed 5 

f Ls. bluntish, more or less cucullate at apex, nerve scarcely excurrent 

24 5. sexangulare 

LLs. aristate at apex............... 3 

a /Arista long, hyaline, very rough............;.,,,,. ,....6. piliferum 

0 \ Arista short, coloured 4 

a / Stem not tomentose ; Is. spreading ; capsule oblong 7. juniperinum 

\ Stem densely tomentose ; ls. erect ; capsule small, cubic...... 7*. strictum 

( Capsule 4-6 angled ; Is. with narrow tapering points, border-cells of 

lamellae smooth 0 

•Capsule not angled ; ls. either with short wide points or with border-cells # 
of lamellae papillose g. 
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f Capsule cubic, sharply angled ; border-cells of lamellae grooved 

longitudinally io. commune 

l Capsule oblong ; border-cells of lamellae similar to the rest, not grooved. . .7 
C Capsule distinctly angled ; basal cells of Is. very long and narrow 

9. fonnosum 

L Capsule obscurely angled ; basal cells shorter and wider. . . . , . 8. gracile 

1 Ls. with short, wide points, border-cells of lamellae similar to the rest, 
g I thin, smooth 9 

Ls. with long, narrow points ; border-cells of lamellae large, thickened* 
l papillose 10 

9/ Capsule very short, columella cylindric ; ls. bluntly toothed j. nanum 

\ Capsule cylindric, columella winged ; ls. sharply toothed 2. aloide s 

f Capsule cylindric, erect or nearly so ; border-cells of lamellae round 

3 • urnigerum 

l Capsule tumid, inclined; border-cells oval ,....4. alpinum 

A. POGONATUM. 

Capsule oval or cylindrical, in transverse section circular ; 
not or hardly apophysate. 

1 . Poly trichum nanum Neck. (P. subrotundum Huds., Braithw.. 

Br. M. FI. ; Pogonatum nanum P, Beauv., Schp. Svn.) 

(Tab. V. D.). F y } 

Plants gregarious, deep green ; stems very short* i-J inch 
high, simple, naked below, intermixed with green protonema at 
base. Leaves from an erect sheathing base, spreading, with . 
lingulate or ovate-lanceolate limb, obtusely pointed, with the 
margin erect at apex, bluntly toothed from about the middle of 
the limb , the teeth brownish/ composed usually of a single cell, 
remote below, more crowded above ; nerve percurrent, bluntly 
toothed at back of apex, very broad on the face of the leaf, and, 
covered with 30-40 lamellae, occupying the greater ^>art of the 
limb to near its base, in section of 6-8 small equal rounded cells. 
Areolation rounded-hexagonal above, hexagonal at base of limb 
and basal margin, . narrow-rectangular at mid-base. Seta thin, 
fiexuose, variable in length. Capsule small, erect or inclined, 
oval or almost spherical , with a rostellate lid, wide-mouthed and 
turbinate after the fall of the lid, minutely punctate with very fine 
papillae. Calyptra hardly reaching the ' base of the capsule. 
'Peristome teeth 32 , rather large in proportion to the size of the 
fruit. Columella cylindrical. Spores 14—18 p. 

Vas. ft. longisetum Hampe. Leaves longer , narrower ; seta . 
long , 1~1| inches; capsule oval-oblong. 

Hab. Sandy ground on banks and heaths. Frequent. The var $ 
rare. Fr. usually winter and spring, but variable. ’ • 

There is considerable variation in the length and the serrature of the 
length of seta, and form of capsule ; but the present species is generally 
sufficiently distinct from the next by the obtusely serrate leaves, and in 
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•doubtful cases the cylindrical columella, without wings, and the surface of the 
•exothecium cells, will clearly distinguish it. With a low power the capsule 
wall appears smooth or only slightly and irregularly mamillate ; it is only 
under a higher magnification that the minute papillae become visible. The 
whole surface of the capsule in P. aloides is scabrous with very large conical 
papillae, one crowning each cell of the exothecium. Fortunately for the 
student, the species of this genus, although dioicous, are usually fertile, and the 
fruit is of great aid in the determination of the species. 

2. Polytrichum aloides Hedw. (Pogonatum aloides P. Beauv., 

Schp. Syn.) (Tab. V. E.). 

Usually more elongated in all its parts than the last species ; 
stem taller, |-| inches high, sometimes forked. Leaves longer , 
linear-lanceolate, obtuse or acute, densely and sharply serrate 
from the base of the limb, several cells usually entering into the 
composition of each tooth. Lamellae more numerous, 40-60, 
lower, in section of 3-5 cells. Calyptra slightly narrower, covering 
the entire capsule, which is oblong-cylindrical, erect or slightly 
inclined; constricted below the mouth and . urceolate after the 
fall of the lid, distinctly and highly papillose over the whole 
surface ; greenish brown or brown. Columella four-winged . 
Peristome teeth shorter. Spores 8-12 fx. 

Var. p. Dicksoni Wallm. {Poly trichum Dicksoni Turner; 
Pogonatum aloides var. defiuens Brid., Schp. Syn.). Dwarf; 
seta very short, capsule obovate, finally urceolate or turbinate ; 
hairs of calyptra sometimes confluent below the capsule. 

Hab. Dry banks, disused quarries, etc. A much more frequent species 
than the last. The var. ft not common. Fr. as in P. nanum. 

Much like the last species and similarly variable, but quite distinct as 
noted under that plant. These two species are often separated from the 
following under the title Aloidella, derived, like the specific name of the present 
species, from the solid, toothed, aloe-like leaves. The two following species 
are taller, more branched, with longer, more pointed leaves. 

3. Polytrichum urnigerum L. ( Pogonatum urnigerum P. Beauv., 

Schp. Syn.) (Tab. V. F.). 

gtems in lax patches, rigid, erect, 1-3 inches high, innovating 
laterally, sometimes twice or thrice forked or with several close, 
crowded, fasciculate branches ; glaucous green , brown below. 
Lower leaves scale-like, apiculate, upper lanceolate from a pale 
sheathing base, patulous when moist ; rigid, appressed to stem, 
erect or slightly incurved when dry ; crowded, long, at apex 
acuminate to an acute point formed by the slightly excurrent 
nerve, which is sharply spinose at back. Limb plane, sharply 
toothed at margin from near the base ; areolation of the base 
narrowly rectangular, without chlorophyll, whitish brown, of the 
limb quadrate-hexagonal or rounded, at base of limb very narrowly 
transversely elliptical, small and dense. Lamellae about 50, low, 
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very much crowded, in section of -4-6 cells, the uppermost cell 
larger , rounded , yellowish brown, papillose , the rest smooth, 
green. Seta rather long, 1-1 J inches, slender, pale reddish. 
C alyptra longer than capsule. Capsule erect or very slightly 
inclined, symmetrical , resembling the last, but larger and some- 
what more cylindrical, wide-mouthed , golden brown, finally brown, 
very papillose, without stomata. Lid with an almost straight, 
subulate beak. Teeth of peristome reddish. 

Var. /?. humile Wahl. ( Pog . urnigerum var. humile Brid.) . 
Stems short , simple, scattered ; leaves shorter. Capsule narrower 
and smaller , on a shorter seta . 


Hab. . Dry and stony places ; most common in subalpine situations ; 
the var. in drier, more exposed situations, rare. Fr. autumn and winter. 


The glaucous colour will usually distinguish the present from the next 
species, as also the erect, symmetrical, papillose capsule. The var. humile 
is perhaps rather a starved form than a permanent variety, 

P. capillare Rich., found in Scandinavia, and common in N. America, is 
somewhat intermediate between this and P. aloides ; with the habit of the 
latter it has very sharply serrate leaves, the teeth being often patent and 
recurved. The European form ( Schp . Syn. Ed. 2, p. 536) is, however, not so 
strongly marked. 


4. Polytrichum alpinum L. (Pogonatum alpinum Roehl, Schp. 

Syn.) (Tab. V. G.). 

Stems loosely or densely tufted, tall, much branched, decum- 
bent at base. Leaves dull green, rather longer and more flexuose 
than in the last species, more narrowly acuminate, the serratures 
slightly less acute in outline ; lamellae fewer, about 35, less crowded, 
higher , in section of 5-8 cells , the marginal ones larger, ovate - 
conical , papillose , yellowish. Seta long, flexuose. Capsule 
inclined and arcuate, variable in size and form from sub-globose 
to elongate-cylindrical and curved, usually oblong-cylindrical, and 
somewhat gibbous on the upper side, narrower at the mouth than 
below, not papillose , with a short neck, bearing stomata, greenish 
brown, blackish when old and rugose; lid with a long, curved, 
subulate beak ; calyptra shorter than the capsule. Peristome 
teeth short and irregular. 


Var. J 3 . silvaticum Lindb. (P. silvaticum Menz., Pog . alpinum 
var. arcticum Brid., Schp. Syn.), Stems slightly branched ; 
capsule elongate, cylindrical, narrow, curved, softer, with a less 
distinct neck. 


Var. y. septenirionale Lindb. ( Polytrichum septenirionale 
Swartz). Stem short; leaves slightly subsecund, shorter; 
capsule oval-globose , suberect. 


Hab. Stony and grassy places on mountains and moors. Frequent 
,rr. late summer. u 
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Readily distinguishable in almost all cases by its curved, asymmetrical 
capsule, without angles, and almost always smaller at the mouth, not wider 
as is that of P. urnigevum ; in doubtful cases the other points, italicised 
above, will amply suffice to determine it. It is a most variable plant in size . 
and in the form and magnitude of the fruit, and the many varieties that have 
been described are far from constant. The var. silvaticum represents one 
extreme, with tall stems, long loose leaves, and very long, narrow capsule. 
The other extreme is reached in var. septentrionale ; here the tufts are dense, 
the leaves close and short, the capsule small and subglobose. I have seen no 
British specimens of var. silvaticum , nor do I know of any certain records. 
The var .septentvionale I have not seen recorded, but I have gathered a form 
on Slieve League, Co. Donegal, and on one or two of the higher Scotch moun- 
tains, which appears to be referable to this variety ; the seta is often barely 
f of an inch long, and many of the capsules are hardly longer than broad. 
Intermediate forms approaching this variety are numerous. It is merely 
through a wrongly named specimen that P. septentrionale Sw. has been referred 
to P. sexangulare , The var. campanulatum appears an unsatisfactory form, 
and I have not retained it. 

B. Eu-Polytrici-ium. 

Capsule with 2-6 usually acute angles ; apophysis generally 
well-defined. Peristome teeth 64. 

5, Polytrichum sexangulare Floerke (Tab. VI. E.). 

Stems erect or decumbent, usually 1-2 inches high, occa- 
sionally^- 5 inches, simple or slightly divided, rigid, in tufts or 
loose patches, not- -tomentose at the base. Leaves short, rather 
obtuse, linear-lanceolate from a broad sheathing base, patent when 
moist ; the lower ones glossy, dark coloured ; when dry closely 
imbricate, rigid, incurved at apex ; margin entire , incurved from 
near the base of limb , at apex cucullate . Lamellae 30-35 , in section 
of 4-6 cells, the marginal one larger, ovate-conical, smooth. Upper 
margin of the lamellae, viewed laterally, quite entire. Seta rather 
thick, short, i-l| inches. Calyptra not covering the capsule » 
Capsule erector inclined, oval, with 6 obtuse angles , reddish brown ; 
apophysis obconical, not constricted to a neck above ; lid with 
a rather thick beak. Peristome of 64 teeth, short, unequal. 

Hab. Summits of the higher Scotch mountains, where the snowr lies till 
late ; very rare ; Ben Macdhui and others of the Cairngorm range ; Ben 
Nevis ; Aonach Mor ; Ben Laoigh ; Ben Lawers ; barren on the two last- 
named, occasionally fertile on the others. Fr. late summer. 

A very rare plant with us, readily distinguished in the field by the short, 
obtusely cucullate leaves with entire indexed margins. P. strictum and P. 
junipennum differ in the very acute, more or less aristate leaves., The upper 
margin of their lamellae, also, viewed laterally, is highly crenulate. In P. 
sexangulare, although the general outline of the leaf apex is obtuse, it will be 
found under the microscope that the nerve is excurrent in a short mucro, 
which, though rather blunt, gives a more acute outline to the leaf than appears 
with the lens. The capsule, as is usually the case in this .section, becomes 
more inclined or even horizontal when old. The angles are sometimes obscure. 

I have gathered the plant with stems nearly 6in. long, and fruiting 
abundantly, on Aonach Mor, the adjoining mountain to Ben Nevis, but the 
capsules rarely become well-matured, owing to the short time that they are 
freed from the snow. " V 
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6 . Polytrichum piliferum Schreb. (Tab. VI. A.). 

In loose tufts, glaucous green. Stems erect, simple, rarely 
forked, 1 —1 1 inches high, naked at base. Upper leaves rapidly 
lengthening, so as to form an elongate coma, when dry closely 
appressed and straight, forming a narrow ovoid or clavate head. 
Base of leaf narrower and longer than in the preceding species, 
limb narrowly lanceolate, the wings broad, infixed upon the front 
of the leaf and almost meeting, formed of narrow transversely 
•elliptical cells, entire ; nerve reddish, at apex suddenly becoming 
hyaline , and excurrent as a long , denticulate, hoary arista / apex 
of leaf, below the arista, minutely scabrous, smooth at back of 
nerve . Lamellae about go, in section of 4-7 cells, the upper- 
most larger, elongate, broader in the middle/narrowed above and 
below, so as to appear obtusely cruciform, not papillose. Peri- 
ohaetial bracts longer, the inner thin, whitish, without lamellae, 
longly aristate. Seta 1 —1 1- inches long; capsule covered by the 
•calyptra, erect, inclined when dr}?', 'small, shortly oblong, with 4 
■sharp angles , and occasionally an intermediate fainter one ; 
apophysis distinct, short, constricted above, where it passes into 
the capsule ; lid shortly and stoutly beaked, red or orange. Male 
plants with shorter leaves, more shortly aristate. 

Hab. Dry heaths, common. Fr. summer. ~ 

P. piliferum varies little, and may readily be known by the hoary leaf- 
points and small capsule. An alpine form (Pol. Hoppei Homsch.) has shorter 
•leaves, longer hair-points, and shorter, broader capsules, on shorter setae. 
The cup-shaped male inflorescence in this and the following allied species is 
bright red or orange, and forms a conspicuous picture in the places where it 
grows. A form from Co. Wicklow has the hairs of the immature calyptra 
•of a beautiful rosy red. 


7. Polytrichum juniperinum Willd. (Tab. VI. C.). 

Stems scattered, taller than in the last species, 1-4 inches, 
rarely branched, glaucous green, sometimes slightly tomentose at 
base. Leaves less crowded at the top of the stems, spreading 
when moist, erect when dry, long , lanceolate from an oblong base 
as in P. piliferum , the wings inflexed, but not so nearly meeting 
as in that species, entire ; nerve excurrent in a shorter, red, dentate 
arista, strongly toothed at back of apex and often half-way down the 
limb. Lamellae 55 - 40 , in section nearly as in the above species. 
Perichaetial bracts longer than the leaves, and with a longer 
arista, white and membranous at edges. Calyptra large. Capsule 
on a longer, bright red, shining seta, 1 J -2 J inches high; larger, 
■tetragonal-oblong, with sharp angles, lid deep red, beak short ; 
apophysis short, less distinct. Male plants more slender, with 
shorter leaves. ■ ’ , 

Hab. Heaths and waste places ; common. Fr. summer. 
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An alpine form (var. alpinum B. & S., Pol. boreale Kindb.), is shorter and 
more stunted in all its parts, with longer hair-points t<> the leaves, the tip 
sometimes hyaline. Prof. Barker has gathered a plant in Wales showing a 
distinct approach to this variety, the upper leaves having the nerve prolonged 
into a long, fine piliferous point ; but the other characters hardly admit of its 
reference to the variety. 

The calyptra in this species is often very pale, sometimes almost white. 

* Polytriciuim stricfum Banks (Tab. VI. B.). 

Differs from P. juniperinum in the taller , more slender stems ; 
rigid, almost terete when dry with the short appressed leaves ; 
sometimes nearly a foot high, usually covered for a great part 
of their length with dirty white tomentum , densely tufted, slightly 
branched. Leaves erect-o -patent, shorter, narrower, straight ; erect,. 
closely and regularly imbricated when dry ; lamellae fewer, 25-30. 
Capsule smaller, cubic or very shortly rectangular ; calyptra small. 

Hab. Boggy heaths. Not common. 

The characters which separate this plant from P. juniperinum, though 
chiefly comparative and insufficient to justify giving it specific rank, are fairly 
stable, and it seems to fill its right place as a sub-species. The habitat, among 
other points, is quite different ; it is not unfrequently found mixed with 
Sphagnum. The very slender, terete stems, with short, regularly imbricated 
leavesrare,Jn the dry state especially, yer^notic^sbi^^- ' 

8. Poly trichum gracile Dicks. (Tab. VI. D.). 

Densely tufted, dark green ; stems 1-4 inches high, matted 
together below with whitish, radicular tomentum, simple or 
slightly divided, leafless below, the fertile stems with the leaves, 
crowded above into an oblong tuft. Leaves erecto-patent, some- 
what flexuose or curled when dry, short, the upper 4-5 lines long, 
the limb lanceolate, gradually narrowed to a sharp acumen, 
margin of lamina erect, sharply serrate, variable in width, usually 
of about 4-6 rows of cells in the middle of the limb, sometimes 
more, the cells rather large, 15-18 /x in diameter, rounded-quadrate 
or transversely elliptical. Cells of the sheathing base thin, 
rectangular, about 3-4 times as long as broad in middle of wing. 
Nerve excurrent in a short, acute, red, dentate point, spinose also 
at back in the upper part of the leaf. Lamellae about 40, each in 
section of 4-6 cells, equal in size, smooth and rounded. Perichaetial 
bracts longiy sheathing. Capsule on a thin flexuose seta l|-2 
inches long, erect, horizontal when dry, short, broadly ovate,, 
inflated, with obtuse and often obscure angles, narrowed at the 
mouth, apophysis rather indistinct, hardly constricted above. 
Calyptra hardly covering all capsule. Lid large, with a rather 
long beak. Peristome teeth 64, but often confluent, and unequal. 
Cells of exothecium smooth, not turgid. Spores 18-22 y. 

Hab. Peaty woods and dry heaths on turf. Frequent. Fr. summer 
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marginal cilia developing, after fertilisation, into protonemoid 
filaments, so that when the capsule is mature little is to be seen 
around the thickened vaginula but a mass of rufous tomentum. 
Seta thick, very scabrous, about half-an-inch long, purplish. 
Calyptra minute, conico-cylindrical, usually split on one side. 
Capsule inclined or almost horizontal, with a stout, distinct neck, 
depressed above and with a more or less angular border , broadly 
ovate-acuminate in outline ; of a dark brown colour and , thick 
texture, glossy , the cuticle rolling back from the mouth at maturity 
and forming a border ; lid short, obtusely conical, more or less 
erect and recurved, attached to the columella. Peristome, 
the outer a single series of very short, filiform, papillose teeth 
hardly rising above the surrounding membrane ; inner membrane 
pale brown, papillose. Spores very small, about 5 /x in diameter. 

Hab. On the ground or on rotten wood, especially in fir woods ; not often 
re-appearing twice in the same locality. Rare. Fr. spring and early summer. 

This very strange plant was formerly considered a fungus, and indeed to 
any but a bryologist it seems to have little in common with other mosse 
The fruit is as large as that of Poly trichum, and seems disproportionate' 
size of the plant. Goebel, in the paper above quoted, has shown t 1 
has usually been taken for the antheridium is really the male plant{ odont) 
a single globose, stalked antheridium similar to that of Sphagnum 
Hepaticae ; and he points out, too, the primitive character of <i 
perichaetial bracts, which are very little more than expansions r c£h 
normally producing new protonemoid threads at their margii 
take place at any other part of that organ. 


2. Buxbaumia indusiata Brid. (Tab. VII. C.). 

Capsule on a shorter, less scabrous seta, more erect, . 
above, narrowly oval, paler, not glossy ; cuticle thinn 
longitudinally at maturity with the edges rolled - 1 
lid rather larger ; outer peristome of four concern 
linear teeth, the outermost very short, the inner grab” 
the innermost more than half the length of the inn ! 
all more or less finely articulate, papillose, brow 
larger, about io /x. 

Hab. Decayed branches in pine woods. Fr. sumr v s 
Aberdeenshire, Ross-shire. ” A 

Rather smaller and of a less rigid habit and texture, anmidl 


8 . DIPHYSCIUM Mohr. 

Plants very short, gregarious. Leaves lin. 
late, fragile, of 2-3 layers of rounded cells, nerL 
bracts large, membranous, laciniate above. Cad 
exserted, almost sessile, oval-acuminate, oblique,, 
ing upwards to the somewhat recurved lid. a! 
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entire, minute, fugacious; outer peristome none or rudimentary 
inner a pale membrane, exactly as in Buxbaumia, but with only 
16 plicae. Spores minute. Dioicous. 

Deriv.— 8 t-(di) two, and ^uo-^-(physce) a bladder ; alluding 
to the double tissue of the exothecium and sporangium, which are 
very distinct in this genus. 

1* Diphyseium foliosum Mohr (Web era sessilis Lindb., Braithw. 
Br. M. FI. ; Mollia Haggarti Stirt. in Ann. Scot/ Nat Hist* 
xi, 106) (Tab. VII. D.). ' 

Plants densely gregarious, dark or brownish green. Stems 
c short; leaves narrowly Ungulate , variously pointed, obtuse and 
1 cucullate, or shortly and bluntly acuminate, crisped when dry 
c fragile ; margin plane, crenulate-papillose in the upper part and 

( also^ at times sinuose or slightly dentate towards apex ; nerve 

vanishing below the apex, broad and flattened, especially at base 

^ f ten indistinct. Areolation rounded-quadrate in the upper part 
The characT#^ stron Sb papillose on both sides , of 2 or more layers 
chiefly comparativl?^ 5 ^^ I gradually becoming more rectangular and less 
stable, and it seems^elow, smooth; towards the base hyaline, rectangular 

Sphagnum! 3 ' The q ve. ,Y- er f thin ; f^aetial bracts very large, the outer 
leavelr»i«.m the drj the leaves but gradually narrowed from a broader base 
setaceous point composed of the excurrent nerve, the 
o „ , , . er > ovate-lanceolate, membranous at margin and white 

8. Polytnchum ©out chlorophyll, at apex lacerate with denticulate cilia 
Densely tufte< instate with the excurrent nerve, forming a brown" 
together below vJiair almost as long as the limb of the bract ; nerve very 
slightly divided, le en brown. Capsule almost sessile, hidden by, or 
crowded above intd§ ent from the perichaetial leaves, about the size "and 
what flexuose or cii at the aspect of a grain of wheat, golden brown when 
the limb lanceolat^ r i ca i> with a curved apex formed by the conical 
margin of lamina ebner peristome white at the fall of the lid, becoming 
of about 4-6 rows dg e - . Male plants scattered, minute ; inner bracts 
more, the cells rather \ with excurrent nerve. 

rectai^ukr^about^j^^J 0 ^? 4 Lindb ‘ Stems ^ ; leaves longer. 
Nerve excurrent in a 

at back in the upper Ibanks and clefts of rocks in snbalpine and mountainous 
section of 4-6 cells, eqt Fr. summer. The var. £ less common, usually barrel ' 
bracts longly sheathir. 

inches long, erect, h(f arance of the capsule, surrounded with the large, scarious 
inflated, with 5-6 06 ^ ;°^y d . lffer f I i t f romt hat of any other of our mosses, and 
mouth, apophysis ratfiA^SvTe^noi^’ howe T’, very diff ^fwith 
Calyptra hardly covers mes of Trichostomum, e g.,’ Tr. nidlmc or TrMrls^ 
long beak. Peristome te te p been done, and the var. acutifolium was recentlv 
Cells of exothecium smo’ e J S, es ““ der *b e name of Didymodon Camusi hy Husnot 

SU, 433). It may, however, be recognised by the 2-3 
Hab. Peaty woods and and ^ roa< ^> Al-defined vanishing nerve, taken. 
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in conjunction with the broad, hardly acute apex of the leaves, which are not 
very strongly crisped and hardly shining when dry. 

The var. acutifolium graduates into the type by intermediate forms, but 
in its extreme state, as I have found it freely in the Lake District, with tall, 
somewhat branched stems and very long, narrow leaves, it is a well-marked 
form. Dr. Braithwaite describes it as having the arista of the perichaetial 
bracts smooth, but I have not found them noticeably different from those of 
the type. 

Schimper describes the outer, rudimentary teeth of the peristome of 
Diphyscium foliosum as "very short, triangular, granulose, transversely 
jointed, not unfrequently perforated in the middle, pale yellow, reddish 
purple at apex/’ Hardly any other bryologist appears to have been able to 
detect them so far developed at least as to render any such detailed description 
possible. 


GROUP B. ARTHRODONTEAE 


almost w ; th often torked above, at base composed of two 
and longin the outer layer a single plate forms the width 
denticulate inner two plates go to form the width of the 
rn+i gl ' ore ’ when viewed from the interior, presents a 
slightly en )wn the centre ; the front, or exterior, surface, 
with some being without this division. In some genera" 
ripe, asynth are divided to the base, so that the above 
acute lid i traced, 
brown wi ■ 

ovate cor mosses ’ . Wlth rare exceptions ; i.e., the 

:al, forming a continuation of an ordinary stem 

Var. may, however, appear lateral by subsequent 
more acum e perichaetium. 

Hab. i^o-(haplo) single, and Ae™S-(lepid) a scale or 
regions, freeze single plate forming the outer layer of the 
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bawen plant in + s f e ’ fchotomously branched. Leaves 
examination^ '•0- broadly lanceolate, rarely ovate-oblong, 
TMs, indeed? to apex, areolation never wide, small above 
rectan § ular or linea L at base rectangular, 
layers of cells^fT^' ^ a VCr ^ cases the capsule 
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is more or less spherical, and cleistocarpous, with irregularly torn 
calyptra ; in all the other species the calyptra is smooth, narrow \ 
cucullate, very rarely mitriform ; capsule on an elongated seta’ I 
narrow, oval to cylindrical, frequently cernuous and gibbous • I 
peristome of 16 teeth, usually cleft above, sometimes to base into! 
two lanceolate or subulate divisions, transversely articulated "with 5 
hne vertical striae between the articulations, occasionally imperfect ' 
usually reddish, the interior plates usually thickest, often tram" 
versely trabeculate. 

_ , The typical form of peristome teeth in this Order, as shown on | 
l ab. A IV. u, broad at the base and transversely barred forked I 
above, is frequently termed dicranoid . * * 

This constitutes a fairly natural family, though on one side 
bordering closely on the Tortulaceae ; one or two of the aenen 

+hP lt / 1C - 1 J Un t mig 1 ? t ^ ell > indeed, judged' by the characters of 
their fruit alone, be placed under that Order, but the e'en era 1 
habit and leaf-form is that of Dicranaceae ; indeed in evefy case 
m this Order where the form of the fruit or the structure of the 
peristome might appear to connect a species with the Tortulaceae 
its true position will be rendered apparent either by the lid being 
longly subulate or by the leaves being narrow and linear-lanceolate 
or subulate, with narrow rectangular areolation. The 
S;f oc -P°- s Pecies of this Order are recognisable by the leaf! 
papillose^ 6 UPP6r ^ being SmaU and narrow > and smooth, not 

The student will at first, no doubt, have some difficulty in 
referring some ambiguous species of both Tortulaceae and 
Dicranaceae to their right Order, but the difficulty will soon dis 

acquaintance has bL gained ** ’ 

“h^T °r the 0 ° rd er P may ^Tdaldfied^undef' seven Tribe^ 
which, for the sake of convenience, are tabulated here. b ' 

1. Ditncheae. Leaves lanceolate or lanceolate-subulate 
almost always smooth, without distinct angular cells Capsule 
rounded, cleistocarpous ; or ovate to cylindrical, either erecfand 
symmetrical or slightly inclined and unequal, smooth ■ lid conica 1 • 

filiformffi visions. 1 ^ ^ ^ to bafeTtoii 

Peristome of 16 short teeth, cS or perforated 

times wanting. Capsule erect or nearfy so, symmetrical ^ South' 

^ate/ Lid WaX SS® j 

3- Cynodoniieae . Leaves chlorophyllose often rather hr ™ a r 

ly lanceolate, usutjly papillose, without distinct ) 
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upper small, more or less quadrate. Capsule on a long seta, oblong 
or oblong-cylindrical, usually inclined or curved, frequently 
strumose, and mostly striate. Peristome variable. 

4. Trematodonteae. Stems short. Leaves lanceolate- 
subulate, without distinct angular cells. Capsule with a long in- 
flated neck, which is sometimes longer than the capsule itself ; 
cleistocarpous in the continental genus Bruchia ; in Trematodon, 
the only British genus, peristomate, with 16 lanceolate, perforated 
or cleft teeth. 

5. Dicranelleae . Plants mostly small, scarcely branched. 
Leaves smooth, nearly always lanceolate-subulate, without special 
angular cells. Capsule short, erect or inclined, frequently striate ; 
lid rostellate or subulate-rostrate ; peristome dicranoid, of 16 cleft 
teeth, wider at base. 

6. Dicraneae. Plants usually tall, branched. Leaves 
narrowly lanceolate, often falcato-secund ; cells at angles en- 
larged, often inflated, hyaline or coloured. Peristome variable. 
Lid almost always longly subulate. 

7. Leucohryeae . Plants whitish, the leaves almost without 
chlorophyll, almost entirely composed of the nerve ; internal walls 
of the cells porose. Capsule as in Dicranum ; peristome of 8 or 16 
teeth, dicranoid. 

T ribe i. Ditricheae . 

9. ARCfflDIUM Brid. 

Plants small, branched by innovations below the apex. 
Leaves ovate-lanceolate, areolation narrowly hexagono-rhomboid. 
Capsule sessile , spherical , cleislo car pons , formed of a single layer 
of cells without columella or true spore-sac, the spores being 
produced from a single basal cell, the contents of which by repeated 
division form about 1 6 large , smooth spores. Calyptra very thin, 
saccate , tearing irregularly. 

Deriv . — apxiStov (archidion), primitive. 

1* Archidium alternifolium Schp. ( Phascum alter nifolium Dicks., 
A. phascotdes Brid,; Pohlta tenerrima Stirt. in Ann. Scot. 
Nat. Hist xvii, 174) (Tab. VII. E.). 

Plants minute, in dull green patches, stellately branched, the 
innovations formed below the apical inflorescence, elongated and 
finally prostrate, with small-leaved ramuli. Leaves distant, 
minute, erecto-patent, slightly twisted when dry, lanceolate from 
a broader base, the upper lanceolate-subulate, margin sinuosely 
denticulate, more distinctly so at apex ; nerve narrow, vanishing 
in the apex or percurrent. Areolation smooth, rhomboid or 
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rectangular and parenchymatous, or longer, narrowly hexagonal 
and prosenchymatous, wider at base. Perichaetial bracts longer, 
from a broader concave base, denticulate at apex, forming a 
comal tuft. Capsule terminal, finally lateral by innovation, 
immersed, pale yellow. Spores very large, obtusely angled. 
Antheridia among the perichaetial leaves, with few small bracts. 

Hab. Wet fields and bare spaces ; not common. Fr. spring. 

Varying somewhat in size and habit, and in the form and size of the leaf 
and of the areolation, this curious little moss has an appearance of its own 
which is hardly like that of any other, even in the barren state ; its resemblance 
is greatest with Pleuridium aliernifolium, but the leaves in that, especially 
the perichaetial bracts, are much longer, with a much broader nerve, and 
smaller cells. In Pleuridium axilla? e the cells are larger and the leaves longer. 
The fruit, moreover, which is quite distinct in form in the two genera, is 
usually present in Pleuridium. It is much less frequent in Archidium, and 
the sterile plant frequently consists almost entirely of the small-leaved 
fiagelliform branches. 

This genus is by Schimper and other authors placed in a separate Order, 
on account of the peculiar structure of the sporogonium. While, however, 
in this respect it obviously retains the characters of a primitive form, its 
vegetative characters so closely resemble those of the next genus as to justify 
their being placed in close proximity, an arrangement which is also of much 
greater convenience to the student. 

In the shorter, lower leaves and those on the fiagelliform branches, the 
areolation is usually short and parenchymatous, either rectangular or becoming 
rhomboidal by the obliquity of the end walls ; at other times, and especially 
in the elongated perichaetial bracts, it becomes much narrower, elongated 
and sinuose, often distinctly hexagonal-rhomboid and prosenchymatous. 

The present is the only European species, but there are several closely 
•allied species in N. America. 


10. PLEURIDIUM Brid. 

Minute, cleistocarpous mosses. Leaves lanceolate or lanceo- 
late-subulate, smooth. Capsule erect , on a very short seta , im- 
mersed in the perichaetial leaves, ovate-globose with a short point , 
Calyptra small, cucullate . Spores rather large, granulose. 

Deriv , — irhevpiSiov (pleuridion) on one side ; alluding to the 
capsule being (occasionally and apparently) lateral. 

f Perichaetial leaves similar to the rest ; nerve ceasing below apex 

r. axillare 

l Perichaetial leaves much longer than the rest ; nerve reaching apex... 2 

{ Perichaetial leaves gradually subulate-setaceous, enclosing naked 

. antheridia 2 . subulatum 

Perichaetial leaves suddenly contracted ; male flowers gemmiform, 
axillary 3. aliernifolium 

1. Pleuridium axillare Lindb. ( Phascum axillare Dicks. ; 
Pleundium nitidum Rabenh., Schp. Syn.) (Tab. VII. F.). 

Plants small, loosely clustered, pale green. Stems about 
f-inch high, simple or slightly branched. Leaves patent, slightly 
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twisted when dry, lanceolate or linear-lanceolate, short at base 
of stem, gradually longer upwards, perichaetial bracts similar to 
the upper leaves ; nerve thin , vanishing below the apex , margin 
plane, faintly serrulate at apex ; cells rather large , lax, pellucid, 
rectangular-rhomboid below r , narrowly linear or elongate-rhomboid 
above. Capsule on a very short seta, oval, shortly pointed, pale 
brown, ealyptra covering only the upper half of the capsule. 
Antheridia naked among the perichaetial bracts. 

Var. ft. strictum Braith. ( Phascum sirictum Dicks.). Plants 
very small , dull green ; leaves and bracts closer , narrower , straight ; 
capsule nearly spherical. 

Hab, Fallow fields and sides of pools ; not uncommon. The var. f$, 
Scotland. Fr. winter. 

This species is known from the others of the genus by its paler colour, the 
more delicate and less rigid habit, its leaves and perichaetial bracts being 
alike, and by its larger cells. It is, indeed, more like Archidium alternifolium , 
although quite distinct in the fruit. The stem innovates below the capsule 
(which thus becomes lateral), producing another fruit at its apex, and repeating 
the same process several times, so that two or three capsules may be found 
on the same stem, one above the other. 


2. Fleuridium sufoulatum Rabenh. ( Phascum subnlaium Huds.) 

(Tab. VII. G.). 

Stems short, simple, rarely branched or innovated, crowded, 
dusky or yellowish green. Leaves small, lanceolate or ovate- 
lanceolate, longer above ; perichaetial bracts erect or subsecund, 
straight when dry, from a small oval base gradually subulate and 
setaceous , very long / nerve broad and ill-defined, continuous to 
apex ; margin minutely denticulate , occasionally entire ; cells at 
base rectangular or hexagonal-rectangular, above forming a very 
narrow margin to the subula with narrower cells, sometimes 
becoming extremely slender and elongated, so as to be almost 
indistinguishable from the nerve. Capsule yellowish brown or 
reddish, oval or roundish-oval, with a short obtuse point. 
Antheridia naked in the axils of the perichaetial bracts. 

Hab. Sandy heaths and banks. Common. Fr. April to June. 




The more rigid habit and the long setaceous perichaetial bracts will readily 
distinguish this species from the last ; but it is much more difficult to define 
the differences between it and P. alternifolium, except in regard to the position 
and form of the male inflorescence, which in the latter is easily visible in the 
axils of the upper leaves when a fruiting stem is placed under a low power of 
the microscope, but which in the present plant is only seen after dissection. 
The subula of the perichaetial bracts is in the present species more remotely 
and indistinctly denticulate, sometimes quite entire ; while in that the 
denticulations, though minute, are more crowded and numerous and con- 
sequently more conspicuous, and the cells are smaller. The apical innovations 
also, which are common though by no means constant in that species, are 
r arely present in our plant. 
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I| * s the commonest species of the three, and is usually rendered more 
conspicuous by the numerous capsules than by the appearance of the rest of 
the plant. The species of this genus are not likely to be mistaken for any 
others except A rchidium alternifolium ; the cleistocarpous species of Weisia 
perhaps, most nearly resemble them, but are directly recognised by the upper 
leaves strongly curled when dry, and the minute, papillose areolation of the 
leaf apex. 


3. 


( Phascum alternifolium 


Pleuridium alternifolium Rabenh . 

Kaulf.) (Tab. VIII. A.). 

Densely tufted, stems short, simple ; yellowish green ; in 
damp or shady spots the stems are frequently elongated, as much 
as an inch high, with long flagelliform innovations, and of a bright 
green. Leaves ovate-lanceolate and lanceolate, nerve vanishing 
m apex ; perichaetial bracts very long , silky, straight when dry 
rather abruptly narrowed from an oval base to a long setaceous 
point, the upper part entirely composed of the excurrent nerve, 
finely and closely denticulate and muricate ; nerve broad and ill- 
defined below ; cells at base rectangular and rhomboid, above 
rectangular, smaller than in the last two species. Capsule oval, 
with a rather longer apiculus. Male flowers gemmiform } 
numerous, in the axils of the upper leaves, bracts ovate 
acuminate. 

and ^nmier^ et ^ laCeS ’ k° r h ers fields, etc. ; not very common. Fr. spring 

.c ^ ess species than the last with us, though it is the most common 

inthe e i g as“;o°cL tlleCOntinent ^ P erichaetlal ^rlcts are stffl bngTthan 
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„ u f\ ants tuft f d > slender. Leaves in several rows, lanceolate- 

^rrow ^ 5111001 ^ ? ry , rarel y papillose ; areolation rectangular, 
narrow above. Capsule on a long slender seta, erect or slightly 

° Va h ohl °ng-cylindrical, or cylindrical, annulate. 
Peristome teeth erect, 16, not confluent below, elongate cleft to 

l m T’ Pipil , loSe - arti “'* le diWionrShfch are 
“ imes more ° r less un , lted above ; on a short basal membrane. 
Spores very small, smooth. 

iunctiofwwu rly f by the P e ristome taken in con- 

E w the subulate leaves. The name Leptotrichum, 

S unt^uawf ^ y been em P Io y ed ' has been shown by Hampe to 
fungL W haVmg P reviousl y been taken up for a genus of 

the relE ^. r y° l °P s fi e Zeitschrift, I„ 6, sqq.) has shown that 

32 ^* £ 
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Deriv.— S t-(di) two, and (tricho) hair, from the divided, 
filiform peristome teeth. 

f Ls. squarrose, suddenly contracted from a broad sheathing base 
I J i. tenuifolium 

l^Ls. erecto -patent or secund * 2 

9 ( Stem tall, flexuose ; Is. usually very long ; cells shortly oval... 5. flexicaule 

1 \ Stem short, straight ; Is. short ; cells linear or rectangular 3 

JLs. abruptly long setaceous, flexuose; paroicous.. 4. subulatum 

shorter, gradually narrowed ; dioicous 4 

. f Margin recurved 5 

4 \ Margin plane 6 

- /Ls. longish, denticulate, only slightly concave above 2. tortile 

"\ Ls. very short, almost entire, channelled at point 5*. vaginans 

c /Stems short, Is. rather long ; upper cells long 3. homomallum 

Stems long, Is. very short ; upper cells rather short 3*. zonatum 


1. Ditriehum tenuifolium Lindb. (: Trichostomum tenuifolium 
Schrad, ; Trichodon cylirflltikus Schp. Syn.) (Tab. VIII. B.). 

In yellowish green tufts, or gregarious ; stems short, usually 
simple. " Rootlets sometimes producing small brown tubercular 
swellings underground. Leaves flexuose, squarrose from an 
oblong sheathing base, suddenly narrowed to a fine, almost setaceous 
subula, the greater part formed of the nerve, irregularly and closely 
denticulate and rough with the projecting transverse walls of the 
cells ; margin plane ; areolation at base narrowly rectangular, 
long , almost hyaline ; shorter above, in the subula irregularly 
quadrate, hardly distinct from the cells of the nerve, obscure. 
Seta pale red, long ; capsule erect or slightly inclined, straight 
or faintly curved, narrowly cylindric , smooth ; lid obtusely conical ; 
annulus broad, of two or three rows of cells ; peristome teeth 
pale red, papillose, the divisions occasionally slightly united 
towards the base. Dioicous. Male plants more slender, in 
separate tufts, bracts subulate, concave. 

Hab. Sandy ground in wet places, rare, but easily overlooked. Fr. 
summer, but rarely fertile. 


A very small and inconspicuous plant in the sterile state, and undoubtedly 
often passed over. The structure of the peristome, having the divisions of the 
teeth occasionally united a little above the base, and the broader annulus of 
several rows of cells, are somewhat characteristic of the genus Ceratodon ; 
but the form of the leaves and the smooth cylindrical capsule seem to justify 
its inclusion in the present genus ; the squarrose leaves, suddenly narrowed 
from the broad sheathing base and very rough in the upper part will serve to 
separate it from the others of the genus ; and its general appearance is indeed 
more that of Dicranella Gvevilleana, D. crisp a , and D. Schreberi, to which in 
fact it bears a close resemblance in the leaves ; in the two former, however, 
th* leaves are entire or nearly so, and in the latter the subula, though fre- 
quently toothed above, is usually so on the margin alone, not nodulose and 
papillose all round as in the plant under consideration, nor are the cells in the 
upper part so obscure. However, the plants in the barren state can often be 
separated only by very careful examination. 

D. subulatum has the leaves erecto-patent when moist, and the subula 
“Only faintly denticulate. 

Di ■ ; . ; L ; 
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2. Ditrichum tortile Lindb. ( T richostomum tortile Schrad. ; 
Leptotrichum tortile Hampe, Schp. Syn.) (Tab. VIII. C.)* 

Tufted, dull green, not glossy, stems simple or nearly so, 
slioi t. Leaves short , patent or turned to one side , slightly curved, 
gradually narrowed from a narrowly ovate or oval-triangular 
base to a lanceolate-subulate, slightly concave point; margin 
slightly thickened, recurved from a little above the base to near 
the apex, denticulate above ; nerve slightly excurrent, toothed 
at apex, clearly defined throughout ; areolation hexagonal- 
t octangular at base, chlorophyllose, irregularly rhomboid or 
quadrate above; in upper part of leaf in two" layers towards 
margin. Perichaetial bracts resembling the leaves, but longer, 
half-sheathing. Seta red. Capsule erect, narrowly or ohlon a - 
cylindrical pale brown ; annulus broad, of a single row of cells ■ 
hd longer than in the last, conical-rostellate. Peristome teeth 
red, the divisions here and ther#tinited. Dioicous / male plants 
short, bracts ovate-subulate. 

\ ar. ft. pus ilium B. & S, ( T richostomum imsillum Hedw ) 
btems more densely crowded, shorter, leaves* shorter, broader ' 
capsule oval or oblong, peristome shorter. Perichaetial bracts 
with a shorter point, more distant and more sheathing. / 

v', r H R A ^ and quarries, rare. Yorkshire, Sussex, Kent. The 

Waies^ Scotland ** tyP& ; Irelaad ' 

CAAn s P ecie l is ver > r variable in the form and size of the capsules • I have 
seen them on the same tuft from cylindrical to very shortlv ovate -in-Wri 
(without the Hd) hardly longer than broad ; the va/ fclnhot therefore S 
considered a clearly defined form. Thi leavi are Shorter 
D homomallum and D. suhulatum, with the upper cells wider and shorter 

especially in some forms o'fthe^varf^Msi'Wiiw^ 6 d * tmCt to the a P ex : 

3. Ditrichum homomallum Hampe (Didymodon homomallus 
(Tab VI I I^E °p c ium homomallum Hampe, Schp. Syn.) 

Plants loosely tufted, somewhat, silky, pale or yellowish 
green, short, stem simple or nearly so, £-1 inch high. 7 Leaves 
® ^ s y. subsecund, from an oval or narrowly triangular base 
gradually ^lanceolate-subulate; margin plane; nerve broad 

SSf® n 0f J en fUH V he , g ™ ter °f IheTulla Ind 
excurrent, with a few minute denticulations at apex • areola 

«rVSomnhv1Le ne p °VTT£ Ular ’ firm > not »«<* shorter 
ftfo- U+ P 1 1 ° ^' Pench aetial bracts longer, sheathing Seta 
S y ht ’ P u yp!e- Capsule ovate-oblong or oblong, pachydermous 
darker than in D. tortile, reddish, shining, somewhat narroTeTa^ 
mouth ; hd come! or conical-rostcllate, W AoS oil*'. 
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rows of cells. Peristome purplish, the basal membrane indis- 
tinct, teeth with the divisions free or united. Dioicous ; male 
plants slender ; bracts lanceolate-subulate. 

Hab. Sandy banks and crevices of subalpine rocks, frequent. Fr. 
autumn. 

The commonest species, D. flexicaule excepted, and usually fruiting. 
The plane-margined smooth leaves with narrow and elongated areolation 
perhaps afford the most obvious characters, distinguishing it from the two 
preceding species ; the habit and longer leaves from D. zonatum. From 
D. subulatum it differs essentially in the inflorescence. The peristome, as is 
usual in this genus, is very fragile. 

* Ditrichum zonatum Limpr. ( Weisia zonata Funck ; D. 
homomallum var. zonatum Lindb., Handb. Ed. 1 ; 
Leptotrichum confertum Stirt. in Ann. Scot. Nat. Hist, 
xv, 112; Conostomum (?) extenuatum Stirt., op. cit., xi„ 
112) (Tab. VIII. F.). 

In dense neat tufts, very compact , 1-2 inches high ; dark or 
golden green above, pale or dark brown within. Stems very 
slender, ^fragile, slightly branched. Leaves erect , rigid, short , 
gradually shortly acuminate from an ovate base, deeply channelled 
above , entire or with one or two minute teeth at apex ; margin 
plane . Nerve stout, ill defined, scarcely excurrent, lamina 
continued to apex but of 2-3 layers of cells, and therefore ill 
defined from the nerve. Cells shorter than in D . homomallum, 
variously and irregularly rectangular to sub-quadrate above. 
Dioicous. Seta yellowish. Fruit has only once been found, on 
the Brocken. 

Var. ft. scabrifolinm Dixon (Journ. of Bot. 1902, p. 378). In 
looser tufts ; leaves usually longer, with a longer subula, more 
spreading and flexuose. Upper cells and occasionally the lower 
almost to base scabrous with large conical papillae, frequently on 
both sides of lamina and back of nerve. 

Hab. Clefts of rocks on high mountains, rare. Var. g rare ; Scotland ; 
N. Wales ; Brecon ; Lake District. 

The position of this plant must remain somewhat doubtful, but I have 
accepted Limpricht's view in raising it above varietal rank ; the general sum 
of characters distinguishing it from D. homomallum being indeed not in- 
considerable in a genus where the vegetative features show on the whole 
but slight variation. The interior of the tufts is prettily belted with varying 
shades of colour corresponding to different years' growths, whence the specific 
name. The plane margin will separate it easily from D. vaginans. 

The var. scabri folium is a very remarkable one, departing so widely as it 
does in the papillose cells from what is otherwise the almost universal rule in 
this genus. D. tenuifolium has indeed the subula scabrous, but this is due to 
projections on the nerve, not to papiHae on the cells of the lamina. I have also 
observed a very light papillosity in leaves of D. Drummondi Ferg. (which 
must I think be referred to D.flexicaulev ar. densum), but only to a very slight 
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extent. On the other hand I have forms of D. zonatum from several localities 
exhibiting a slight papillosity, not sufficient to justify their being placed in 
tile variety, but clearly affording a link between it and typical D. zonatum . 
The leaves are in most of the specimens longer and more flexuose than in the 
type* but this is not the case with the Ben Lomond plant. 

Catoscopium nigritum bears a not inconsiderable resemblance to D. 
zonatum ; it is, however, as a rule found fruiting ; moreover it is usually of a 
paler green, with more flexuose leaves, and with the stems densely tomentose ; 
in the present plant the stems are almost entirely without radicles. 

* Ditrichum vaginans Hampe ( Trichostomum vaginans Sull. ; 

Leptotrichmn vaginans Schp. Syn., excl. var. ft) (Tab. 
VIII. D.). 

In somewhat dense tufts, yellowish green or golden, slightly 
glossy. Stems about half-an-inch high, with numerous straight 
erect fragile sterile branckleis, terete > with short , closely . imbricated 
leaves. Leaves close, erect , appressed when dry , from an ovate 
base narrowed to a longer or shorter concave , almost tubular point, 
entire or very faintly denticulate at apex ; margin narrowly 
recurved, usually on one side only. Areolation as in D. tortile . 
Nerve more clearly defined. Perichaetial bracts more distinct, 
sheathing , with short points. Seta yellowish. Basal membrane 
of peristome teeth shorter, scarcely projecting above the mouth 
of the capsule. 

Hab. Sandy and peaty ground on mountains. Very rare. Discovered 
by Mr. J. H. Davies near the summit of Colin Mt„ Co. Antrim, 1901 ; Ben 
Nevis. Sterile. 

Readily distinguished from D. tortile by the straight, terete, rigid, dense- 
leaved branches, and the entire leaves, deeply channelled above ; from 
D. homomaUum and D. zonatum , which it otherwise closely resembles/ by the 
recurved margin of the leaves. According to Loeske the margin is not always 
recurved, while the anatomical structure of the leaf shows it to be closer to 
D. homomaUum than to I), tortile . Doubtful forms occur, and indeed Loeske's 
view is that both I), vaginans and D. zonatum intergrade with D. homomaUum. 

4. Ditrichum subulatum Hampe ( T. nchostommn subulatum Bruch; 

Leptotrichmn subulatum Hampe, Schp. Syn.) (Tab. VIII. Q.)' 

Plants short, slender, in loose, silky, bright yellowish green 
tufts. Leaves flexuose when dry, the lower small", ovate-lanceo- 
late, the upper from a short oval base abruptly narrowed to a 
long, flexuose, setaceous, almost entire subula, the greater part of it 
composed of the broad, excurrent nerve. Margin plane. Cells 
rather laxer, broader and shorter than in the last species. Peri- 
chaetial bracts sheathing. Seta slender; capsule erect, golden 
brown, ovate, wider than in the last species, broadest near the 
base ; annulus almost obsolete ; lid shortly rostellate. Peristome 
teeth very slender, divisions slightly coherent ; basal membrane 
very short. Paroicous ; antheridia naked, in the axils of the 
upper leaves immediately below the perichaetial bracts. 
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Hab. On crumbling rocks and. clay soil ; very rare. Cornwall ; Devon. 
Fr. spring. 

A Mediterranean species which has reached our southern coast. Clearly- 
distinguished by its paroicous inflorescence, and the bright green flexuose 
leaves, with nerve longly excurrent. 

5. Ditrichum flexicaule Hampe (Didymodon ficxicaulis Schleich. ; 
LeptotricJmm flexicaule Hampe, Schp. Syn. ; L. infuscatum 
Stirt. in Ann. Scot. Nat. Hist, xii, 112) (Tab. V TT T. H.). 

Tall, slender, in close soft silky tufts, yellowish or ^rownish 
green, glossy; stems i-6 inches high , very slender, flexuose, 
fragile, branched, radiculose. Leaves very long, rather loosely 
set, erect or secund, occasionally falcato-secund, slightly flexuose 
when dry, from an elongate lanceolate base narrowed to a long 
fine subula, nerve flattened and indistinct at base, excurrent, 
denticulate at apex ; margin plane, incurved above, cells at base 
irregularly rectangular, rounded- quadrate towards margin, towards 
the nerve longer, narrowly rectangular; in the upper part of 
the leaf oval and rounded ; one or two rows at the margin of the 
expanded part are sometimes very narrow and hyaline. Capsule 
erect, reddish brown, ovate or elliptic, small ; annulus broad ; lid 
rostellate ; peristome teeth fragile, unequal. Dioicous ; male 
plants rare, slender ; bracts ovate, subulate. 

Var. densum B. & S. ( Leptotrich . flexicaule var. densum 
Schp. Syn. ; L. compactum Stirt. in Ann. Scot. Nat. Hist, 
xv, 111.) Densely tufted , bright or darker green, stems shorter , 
1-2 inches high ; leaves erect, short , almost entire at apex. 

Hab. Limestone rocks and earth ; frequent. The var. $ less common, 
usually in more mountainous districts. Fr. summer, very rare, only found 
in two spots in Perthshire in 1902 ( Stirton and Haggart). 

Quite distinct in its much greater size, longer leaves, and shortly oval 
upper cells. It has more resemblance to Dicranodontium longirostre than to 
any other moss, but is easily recognised by the absence of inflated auricles at 
base. 

The var. fi in its best marked forms differs greatly in appearance from the 
type. The leaves are occasionally very short, in which case it is the var. 
brevifolium Kindb., (cf. The Bryologist, iv, p. 50). The cells also are usually 
shorter than in the type, often rounded or shortly oval throughout the greater 
part of the leaf. D. Drummondi Ferg. according to a specimen authenticated 
by the author must, I think, certainly be placed here. At the other extreme 
is the var. longifolium Zett., to which some of our Scotch plants, at least, may 
be referred. 


12. SWABTZIA Ehrh. 

(Distichium B. S S ., Schp. Syn. et plur. auct.). 

Plants in dense silky tufts, slender. Leaves distichous, 
subulate , sheathing at base , smooth ; areolation narrow. Capsule 
ovate or cylindric , lid conical. Peristome of 16 teeth not con- 
fluent at base, linear-lanceolate, more or less cleft into unequal, 
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slightly coherent divisions, or variously perforated, sometimes 
entire. 

The distichous leaves are the marked characteristic of this 
genus, which otherwise much resembles the last. The name 
Distichium by which it has been usually described was forestalled 
by Distichia Nees (1843), a genus of Juncaceae, 

Derxv.— After Olaf Swartz, an eighteenth century botanist. 

f Plant 1-6 inches, glossy ; capsule oblong or cylindric, erect j. montana 

\ Plant |-1 inch, dull-green ; capsule rounded -ovate, inclined 2 . inclinaia 

1. Swartzia montana Lindb. (Bryum montanum Lamarck ; 

Distichium capillaceum B. & S., Schp. Syn. et plur auct.) 

(Tab. VII L I.). 

In dense silky bright or dark green glossy tufts , reddish brown 
below, very slender; 1-6 inches high, stems radiculose, straight. 
Leaves from a white sheathing oval-oblong base, abruptly narrowed 
above and suddenly reflexed in a long, spreading or squarrose, 
setaceous subula, which is densely papillose on the nerve and 
crenulate at margin ; nerve excurrent at apex, less papillose, but 
somewhat denticulate ; cells narrowly rectangufer at base and 
pellucid, obliquely elliptical above, in the subula rounded-quadrate 
and papillose. Perichaetial bracts two, longly sheathing. Capsule 
on an elongated seta, erect or very slightly inclined , oblong or 
cylindric , bright or brownish red, glossy. Peristome teeth pale 
red, irregularly cleft, short, narrow. Spores 17-20 p. Paroicous ; 
anther idia naked in the axils of the uppermost leaves. 

Hab. Mountain rocks and crevices. Frequent on all our mountains. 
Fr. summer. 

A very pretty plant, easily recognised by its distichous, setaceous leaves, 
with very conspicuous white, glossy, sheathing bases, so that the stems appear 
white and shining. In the more compact forms the two -ranked arrangement 
of the leaves is very obvious, in the more elongated forms with distant leaves 
this is much less distinct. The leaves, except in the compact forms, are very 
flexuose at apex when dry. 

The plant varies much in height of stem , length of leaf, and form of capsule; 
the more luxuriant forms being associated with longer leaves and narrowly 
cylindrical fruits, while the most compact, short forms have also the leaves 
short and almost straight, and the capsule much shorter and ovate. There is, 
however, every gradation from the one extreme to the other, and no clear 
line of demarcation can be drawn to define the var. compacta (Huebn.) (D. 
capill. var. hrevifolium B. Sc S., Schp. Syn.). I have also seen short elliptical 
capsules on forms with elongated stems and leaves, so that the correlation of 
the parts is not a distinctive feature of the variety, 

2. Swartzia inelinata Ehrh. (Distichium inclinatum B. & S., 

Schp. Syn.) (Tab. VIII. J.). 

Plants shorter, of a duller green, less shining ; leaves more 
crowded and less evidently distichous, the sheathing base less 
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-conspicuous, the subula more erect ; the cells slightly longer and 
more uniformly rectangular; perichaetial bracts three. Capsule 
small , rounded- ovate, turgid, cernuous , brown, with a dark 
purple shining mouth ; peristome teeth broader, red, less deeply 
bi-trifid or nearly entire. A utoicous ; male flower etemmifon^ , 
below the female, with 1-3 short , subulate bracts. Spores 30-40 /x. 

Hab. Stony ground in mountainous districts, rare. Scotland ; Ireland ; 
Wales ; Yorkshire ; Derbyshire. Fr. summer, some weeks later than the 
last sj>ecies. 

The characters italicised will serve easily to distinguish this species from 
the shorter forms of the last. I do not find any constant difference in the size 
and width of the leaves. 

I have gathered at Durness in Sutherland, a form exactly parallel to the 
var. compacta of the last species and quite as well marked. 


Tribe 2 . Seligerieae. 


13. SELIGERIA B. & S. 

Minute, gregarious or caespitose plants, growing on rocks. 
Leaves lanceolate or subulate, cells minute above, at basal angles 
rarely coloured (not coloured in any of the British species), 
Calyptra cucuUate . Capsule smooth, symmetrical, or only very 
slightly unequal, ovate, with a distinct neck, peristome teeth 
usually entire, rarely cleft, smooth, sometimes wanting. 
Autoicous in all the British species. 

A genus of dwarf, almost microscopic plants, often growing 
on the perpendicular sides of chalk- pits and cliffs, and somewhat 
difficult, on account of the minuteness and general similarity of 
the species, to discriminate. Their presence is at times hardly 
distinguishable except by the slight green or brownish tinge they 
confer on the substratum of chalk or rock. 

Deriv. — After Seliger, a Silesian pastor and brvologist. 


- f Peristome absent 1. Doniana 

\ Peristome present, 2 

2 /Seta arcnate when moist 6. recurvata 

“* \ Seta straight when moist 3 

3 / Capsule oval or oblong, contracted at month 4. pauci folia 

\ Capsule short, wide-mouthed, turbinate w r hen dry and empty 4 

4/ Perichaetial Is. reaching base of capsule....... 2* .acutifolia 

\ Leaves not reaching base of capsule • ,5 

5/ Ls. imbricated in three ranks ; cells long and narrow.. 3. tristicha 

' \Ls. not three-ranked ; cells shorter 6 

g fLs. with short, wide, obtuse subula, entire. 5, caharea 

\Ls. longer, with narrow, acute subula, faintly denticulate.... 1.2. pusilla 
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1 # Seligeria Doniana C.M. (Gymnostommn Donianum Sm. ; 
Anodus Doniamts B. & *S., Schp. Syn. et plur. auct.) 
(Tab. VIII. K.J. 

Very minute, gregarious, yellowish green ; stem very short, 
simple. ' Leaves erect, straight, subulate from an ovate-lanceolate 
denticulate base, channelled; nerve reaching apex or slightly 
excurrent, occupying the greater part of the minutely denticulate 
subula; cells of base very thin, pellucid, rather incrassate, 
rectangular and rhomboid, upper shorter, quadrate. Capsule on a 
straight seta , minute, pale, hemispherical or turbinate after the 
fall of the lid, thin-walled, gymnostomous / lid obliquely conicaL 
Male inflorescence on a basal branch. 

Hab. Sandstone and limestone rocks. Not common. Fr. late summer. 

One of the most minute of our mosses, and easily overlooked. Hardly 
distinguishable from S. pusilla except by the absence of peristome and the 
somewhat more delicate habit ; the denticulate leaf-margin will aid in dis- 
tinguishing it from the other species. 

2. Seligeria pusilla B. & S. (A fzelia pusilla Ehrh.) (Tab. VIII. L.). 

Very short, in loose, dark green tufts. Lower leaves short, 
lanceolate-subulate, upper longer, subulate from an oval-lanceolate 
denticulate base, resembling those of the last species, but longer. 
Areolation as in that species. Capsule oval-pyriform , turbinate 
after the fall of the lid, brownish green ; lid obliquely rostellate 
peristome teeth broadly lanceolate , entire, flat, distantly articu- 
lated, spreading and reflexed when dry, incurved when moist, 
Male inflorescence below the female or on a separate branch. 

Hab. Damp limestone or sandstone rocks, not common. Fr. summer. 

Somewhat variable in size, and in length of leaves. The turbinate, 
peris tomato capsule elevated far above the leaves on a straight seta, and the 
minutely denticulate leaf-margin, are the distinguishing marks of this species.. 

* Seligeria acutifolia Lindb. (as a species) (S. pusilla van. 
acuii folia Schp. Syn.) (Tab. VIII. M.). 

Leaves from a narrower base, contracted into a subterete 
very acute , less denticulate subula , formed almost entirely of the 
nerve, and very long in the upper leaves ; areolation longer and 
narrower . Capsule larger, ovate, on a shorter seta , hardly elevated 
above the perichactial bracts , shortly pyriform after the fall of the 
lid, wide-mouthed when empty; lid short , conical, straighten 
Peristome teeth shorter, rather obtuse, fragile. 

Var. ]SL longiseta Lindb. Plant larger, seta longer , so that 
the capsule is raised above the perichaetial bracts / lid with a longer „ 
oblique beak. V y , 
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Hab. Calcareous rocks. The var. alone found in Britain ; rare. North 
of England. Fi\ summer. 

This plant seems to find its right place as a sub-species of S. pusilla from 
which it only differs in the characters pointed out above : and even these are 
not constant, as indeed the existence of the var. lonsiseta shows. Among 
plants of the latter form there are, moreover, to be found specimens with the 
perichaetial bracts overtopping the capsule, though the oblique rostellate lid 
is always present. It seems best, therefore, to consider 5. acuiifolia as a 
sub-species of S. pusilla , with the var. longiseta forming an intermediate link. 
It would probably have been a more natural arrangement to make this variety 
the type of the species, and the plant with the short seta the variety. 

A further distinguishing character between S. pusilla and S. acuti folia, 
which is easily observed and, so far as I have studied the plants, constant, lies 
in the cells of the outer layer of the seta, which in the former are narrow- 
linear, elongate , 4-S times as long as wide , while in the latter they are much 
laxer, wider, shortly rectangular, 7^-3 times as long as wide. 

3. Seligeria txisticha B. & S. ( Weisia tristicha Rricl. ; Seligeria 
trifaria Lindb., Braithw. Br. M. FI.) (Tab. IX. A.). 

Plants resembling S. pusilla , but taller and more rigid, 1-2 
lines high, slender, branched, brownish. Leaves regularly imbri- 
cated in three rows, crowded, straight, erect, appressed when dry, 
from a lanceolate concave base gradually narrowed to a rigid, 
obtuse or acute, entire subula, composed of the nerve, which is 
narrower at the base ; cells elongate-rectangular at base, shorter 
above ; margin entire or very faintly sinuose. Perichaetial bracts 
longer, the nerve more longly excurrent. Capsule on an elongated 
seta, thick-walled, wide-mouthed and hemispherical after the fall 
of the lid, with a long neck tapering into the fruit stalk ; lid 
obliquely rostellate , rather long. Peristome teeth sometimes 
perforated. 


Hab. Wet calcareous rocks. Very 
Derbyshire. Fr. summer. 


rare. Perthshire ; Yorkshire**; 


The stems are often closely tufted, and sometimes very much branched ; 
the leaves are rather brittle ; their regular arrangement giving the stems a 
distinct and peculiar trigonous appearance. The form of the capsule when; 
ripe, together with its neck, is regularly pyriform, the neck varying somewhat 
in length, sometimes very gradually narrowing downwards. It is readily 
distinguished by the tall slender stems, and the trifarious arrangement of the 
leaves. The wide pachydermous capsule, the entire leaves, and narrow cells, 
are also characters of value, in cases where,- as occasionally happens, the 
tristichous leaf arrangement is not so distinct. 


) 




4. Seligeria paucifolia Carrutli. ( Bryum paucifolium Dicks. ; 
S. subcerntta Schp. Syn.) (Tab. IX. B.). 

Plants gregarious, pale dull green, very short, unbranched. 
Leaves crowded, the upper longer, sub-flexuose, longly and finely 
subulate from a lanceolate, gradually narrowing base, quite 
entire; nerve very indistinct at base/gradually stronger, wide 
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above and sometimes very slightly excurrent ; cells rectangular, 
shorter above, a single row on each side reaching almost or quite 
to the apex ; seta erect , slightly flexuose above ; capsule thick- 
walled , narrowly oval or oblong, sometimes slightly asymmetric, 
narrowed at the mouth / lid with an oblique subulate beak ; 
peristome teeth narrow, lanceolate. 

Hab. Blocks of chalk • rare. Fr. summer. 

The narrow elongated capsule, contracted, not expanded, at mouth on 
an erect seta, is the most distinguishing feature of this species. It seems to 
prefer detached blocks of chalk rather than cliffs. 

5- Seligeria calcarea B. & S. (Bryum calcareum Dicks.) (Tab. 

Plants in wide patches, densely gregarious, dull deep green. 
Stem very short, simple. Leaves short, from an oblong concave 
base abruptly narrowed to a rather short, linear, somewhat obtuse 
sub tda, entire; nerve indistinct below, above stronger, but 
flattened and obscure, and occupying the whole apex • ’ cells 
short y rectangular, thin and pellucid at base, above irregularly 
rounded-quadrate, oval or hexagonal, obscure, incrassate, chloro- 
phyllose. Capsule on a straight seta, very slightly larger than in 
A. pusula, more solid, but otherwise resembling it; peristome 
teeth broader and more obtuse, more closely articulate. 

Hab. Chalk cliffs and limestone quarries. Frequent on the chalk hills 
of the south and east of England. Fr. spring or early summer 

Easily recognised by its dwarf, stouter habit, with broader thicker leaf- 

points, which are also more obtuse, especially in the lower leaves ■ the upper 

T? t f pering - 1 "*-Ee nerve is flattened and obscure, 
so tnat it is cmticult in the subula to sav where the lamina ceases and the nprvd 
egms.^ In the fruit this species most resembles S, pusilla It often forms 
very wide extended patches on the perpendicular face of chalk cliffs resembling 
until more carefully examined, patches of protophytic alcae ' * & 

Specimens gathered hy the Rev. W. E. Thompson in Norfolk have the 
fare frec l uentl y no ^nger than the perichaetial bracts This 

species b,t by I r im P ri f t in hi « description of the 

as figured m most works ' as 

6 ’ Seligeria recurvata B & S. (Grimmia reemvata Hedw. ■ 
vS. set ace a Lmdb., Braithw. Br. M. FI.) (Tab. IX D) * 

C ? 0Se P atches * olive green, usually very fertile • stems 
short but rather longer than in the last species fragfle simu e or 

«a“a„ "IS l«6ly AS «„ 

ovatt lanceolate base, acute, entire ; nerve narrow evmrrA-nf 

but very ill-defined and hardly distinct from the lamina in the 

peDucM * "above USU f y rectan ^ with thin waifs, 

pelluud , above shorter, more quadrate, incrassate. Capsule on a 
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rather long, flexuose and arcuate seta, oval with a short neck, 

, thin-walled ; lid with a slender, straight beak ; teeth of peristome 
lanceolate, obtuse cr acute. 

Hab. Sandstone rocks in shady places. Not common. Fr. spring and 
•summer. 

The slender, arcuate seta is the chief characteristic of the present species, 
and is especially noticeable when the plant is growing, and at the period of 
ripening of the capsules ; when gathered in this condition the seta remains 
curved in drying, but older capsules usually dry with the fruitstalk 
straightened. The capsule is variable in length, the lid sometimes oblique. 
The tissue of which the capsule is composed is looser than in the other species, 
the cells being larger with thin w^alls. 


14. BRAOHYOBUS Fuernr. 

(Brachydontium Bruch , Braithw. Br. M. FI.) 

Plants very small, resembling Seligeria. Calyptra mitri - 
.form, 5-lobed. Capsule erect, oblong, finally striate ; peristome 
teeth confluent at base , broad, very short and truncate, dotted, 
thin. 

Deriv. — j8paxu-(brachy) short and oSovs (odous) a tooth, 
from the short peristome teeth. 

■1. Brachyodus trichodes Fuernr. ( Gymnostomum trichodes W. & 
M. ; Brachydontium trichodes Fuernr., Braithw. Br. M. FL) 
(Tab. IX. E.). 

Plants resembling Seligeria pusilla ; very small, simple, 
gregarious, green or brownish. Leaves straight, lanceolate- 
subulate, channelled, entire ; nerve excurrent, forming the whole 
of the upper part of the subula ; cells hexagonal-rectangular 
below, irregularly quadrate above. Capsule on a slender seta, 
oblong, pale, thin-walled, red at mouth, when old more or less 
pyriform, darker coloured, and finely striate ; calyptra conical, 
3~~5 lobed at base ; annulus broad ; lid conical with a straight 
subulate beak ; peristome teeth irregular, perforated, pale, 
smooth, very short. Autoicous. 

Hab. Wet sandstone rocks. In mountainous and hilly country, not 
•common. Fr. early spring. 

Much resembling a Seligeria in habit and leaf structure, this is easily 
recognised under a good lens by the oblong capsule on a straight seta, with 
■very fine longitudinal striations ; in leaf it is perhaps nearer 5. pauci folia 
than any other. 
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T vibe 3 . Cynodo ntieae . 


15. SAELAIIA Lindb. 

Plants small; leaves small, linear or lanceolate, smooth; 
glaucous at back with cellular , granulose “bloom.” Capsule 
oblong-cylindric, erect, slightly furrowed when dry ; lid conical ; 
peristome teeth 16, _ irregular, cleft to base into two narrow', 
nodose, papillose divisions, usually much connected above. 

The plant for which Lindberg created this genus has usually 
been placed under either Ditrichum or Trichostomum, and it. 
ceitamly holds, as pointed out by Braithwaite, a somewhat 
intermediate position between Tort ul ace ae and Dicranaceae. Its. 
affinity with Ceratodon is however so obvious (while at the same 
time it shows distinguishing characters of some importance), that 
its consignment to a separate genus near that one appears the 
most satisfactory arrangement. 

Deriv. After Saelan, a Scandinavian bryologist. 


1. Safilania eaesia Lindb. Bryum caesium Villars ; LeUotrichum 
glaucescens Hampe., Schp. Syn.) (Tab. IX. F.). 

• 1 b ( ] ense f Raucous bluish green tufts, brown below, half to one 

inch high. Stems erect, slender, much branched. Leaves small, 
broadly lanceolate below, larger and longer at the summit of the 
branches, forming a coma ; erecto-patent, slightly twisting at the 
■pomt, somewhat flexnose when dry; acutely linear or linear- 
i r ° m a lanceol f. e oy ohlon & h ase, margin plane, bluntly 

£Sl. a JT ; H m T dls , tmct ’ sIi e htl > 7 excurrent in the longer 
leaves , cells all rectangular, at base empty, 4-6 times as long as 

lT C t aS l T g aS br ° ad ’ ° r sometimes quadrate, 
on w 2 V “ the , T, er Ieaves more uniform. Capsule erect 

Phcie whenlrv °\ ° U T S ’ thin -, waIled - brown, irregularly 
S I s 7 and . e 7P t y; .annulus yellow, of two rows of 

cells lid acutely conical; peristome conical, the teeth purple 
the divisions much united above. Autoicous ■ male C 
^ e j THY11 ^ Qrni » short branches below the perichaetia. 

PheefaoVa 0n Fr! r hte n summ S er 0£ I0CH alpine districts ■' very rare. Glen 

feature harth^shared b7anv r other n British < moss ^tho^ 6 S™* colour, a 

Weisia verticillata, which differs markedlv in !? a ? ma11 degree by 

base, but entire above and is of ouitea diffSrw t ’ £ dentlculate towards, 
cells arc longer and narrower 'thL^n teratodon ° f growth * The leaf ' 


16. CERATODON Brid. 

sUghUv n mnii r io? ria r tUft ? d '' Ie f' eS Sma11 ’ lan ^olate, smooth 01 
ghtly papillose. Capsule oval or oblong-cylindrical, striate 
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when dry silicate , often inclined , with a distinct neck , thick-walled. 
Lid conical. Peristome teeth 16, cleft regularly nearly to base 
into two filiform divisions, closely articulate below, remotely 
above, papillose. 

Deriv. — /c€paTo~(kerato) horn, and d8ous (odous) a tooth, 
from the resemblance of the peristome teeth to a goat’s horns. 

f Nerve not or scarcely excurrent ; capsule strumose at neck...j. purpureus 
\ Nerve longly excurrent ; capsule less distinctly strumose I*. conicAis 

1. Ceratodon purpureus Brid. (Mnium purpureum L. ; Ceratodon 
vialis Stirt. in Ann. Scot. Nat. Hist. .:iv, 105; Hypnum 
recurvuhtm Stirt. op. cit., ix, 180) (Tab. IX. G.). 

In wide patches, of various tints of green, often accompanied 
by a tinge of vinous red. Stems branched, 3 inches long, 
slender, erect. Leaves erecto-patent, rather laxly imbricated, 
slightly twisted and appressed when dry, from broadly triangular- 
ovate to narrow linear-lanceolate, concave, margin revolute from 
base upwards, becoming plane just below the apex , where there 
are usually a few coarse teeth ; nerve reaching apex or very slightly 
excurrent ; cells at base pellucid (in the longer leaves), rectangular, 
3-5 times as long as broad, above regularly quadrate, hexagonal- 
quadrate, or irregular, but always short, small, chlorophyllose. 
Perichaetial bracts longer, sheathing. Capsule on a purple or 
sometimes yellowish shining seta, inclined , oblong (when dry and 
emp>ty oblong-cylindrical), straight or slightly curved, purplish 
or reddish brown ; when dry cernuous or horizontal,, silicate, 
4~-5 angled , with a small but distinct struma at base ; annulus 
large, lid acutely conical, slightly curved. Peristome teeth 
deep red at base, with equal divisions, bordered on each side from 
base to middle by the wider inner layer of plates. ■ Dioicous. 
Male plants more slender, flowers gemmiform. 

Hab. Sandy and peaty soil, banks in woods, etc. ; very abundant, and 
cosmopolitan. Fr. spring and early summer. 

One of the most abundant and polymorphous of our mosses, easily known 
when in fruit by the narrow, inclined, sulcate, strumose capsule with conical 
lid. There is a peculiar look about the leaves when viewed under the micro- 
scope, which, allowing for a certain amount of variation in form and size of 
both leaf and areolation, is directly recognised after a little practice ; the 
margin recurved to just below the apex, then plane and toothed, is one of the 
most distinct and constant features ; when moist the leaves usually have a 
shiny appearance, and the comal ones are generally slightly twisted ; this 
taken in conjunction with their channelled surface and gradually acute outline, 
will serve for identification in the field, and an acquaintance with their appear- 
ance under the lens will save the beginner much labour and disappointment. 

Several varieties have been described, among them var. brevifolius 
Milde, with small, wide, shortly pointed leaves, mucronate with the excurrent 
nerve ; I have seen British forms agreeing with this description. They 
resemble Barbula lurida in appearance, but the leaves are usually laxer, and 
are apiculate with the excurrent nerve. A form also occurs with abnormal 
leaves, widely rounded and obtuse at apex, with the nerve ceasing below. 
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* Ceratodon eonicus Lindb. ( Trichostomum conicum Hampe - 
Grimmia^ hahpkila Stirt. in Ann. Scot. Nat. Hist., ix, 177) 

Hie typical, or extreme form of this plant differs from C 
fiur pure us m the following points. Stems shorter, usually 
yellowish green; leaves small, short, ovate-lanceolate, the upper 
erecto-patent, crowded into a coma, less twisted when dry the 
margin revolute to apex, entire ; the nerve excurrent in an "arista 
or point of varying length ; cells small. Capsule erect or very 
slightly incimea ovate-elliptic, rather wide at base, when dry and 
empty hardly altered, slightly silicate, the neck not or only slightly 
f a T° S ,m } shortly and obtusely conical. Peristome teeth 
borders" * artlcu ’ atlons ’ Wli}l vey y narrow and less distinct 


Hab. Bare places and mud-caps of walls. 


Rare. Fr. summer. 


i ® xamin ation of a considerable number of specimens from 

oou^cecl me that the present plant should no^nk 

SigillSEpa 

ir. 1 snst 5 “"r-Sffil 1 £ 

all distinct from ordinary C Zr'tweuf at otlUwf TO 1f being baro ^ if at 
capsules almost exactly characte’istie of C w”' tbo , u .f^ more rar ely, with 
found of nearly every intermediate form ™ hlle specimens may be 

the nerve is solltimL exemrent in oCwise to ° that 

abi)ve even 

withthceyValontivr.:i^r 

leaves forming a comal tuft. ' h the shorter > aristate, upper 

appear.sTo^be'thiTpian^'the'onlydiff^^ice^ccorfine^jth^i Am % ica - p ' 92 > 

that m that moss the leaves are'Ipoken of 
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much ensped when dry, with plane margins areolS S ’ 
teeth narrow, subulate, ’undivided*^ srumose - Peristome small,. 
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Cynodontium by C. Bruntoni , which however clearly belongs to 
that genus. Their short, highly chlorophyllose, plane-margined 
pellucid leaves abundantly distinguish them, in addition to which 
they are usually, found fertile. 

De ri v. — p a j8 So- (rhabdo) a fluted column, alluding to the 
striated capsule, otherwise resembling Weisia. 


/"Leaves with narrow tapering points, almost entire J. fuqax- 

1 \ Leaves with wider, more obtuse points, serrate 2 

f Plant small; leaves narrow, cells 8-10 [i 2 . denticulata 

2< Plant J-l inch ; leaves broader, more coarsely toothed, cells 14-18 ft 

3 . rrenulata 


1. RhaMoweisia fugax B. & S. (Oncophorus striatus Lindb., 

Braithw. Br. M. FI.) (Tab. IX. I.). 

Bright or dark green, in short, soft, dense tufts or cushions ; 
leaves narrowly linear or ligulate , curled when dry, shortly 
acuminate , more or less acute / margin plane, faintly denticulate 
or almost entire at apex ; nerve ceasing below the summit ; 
areolation rectangular at base and pellucid, gradually becoming 
quadrate, in the upper pa.rt in 6-8 (rarely 8-g) regular rows on 
each side the nerve of rounded-quadrate or transversely elliptical 
ceils, somewhat incrassate, g-14 p wide, faintly papillose, 
chlorophyllose. Capsule on a very short seta (1-2 lines), very 
small, pale, erect, symmetrical, oval, wude-mouthed and urceolate 
when dry and empty, distinctly striate ; lid with a curved, 
subulate beak, as long as the capsule. Peristome teeth suddenly 
subulate from a broad base, reddish, very small and fugacious . 

Hab. Clefts of rocks in alpine and subalpine districts. Not common. 
Fr. summer. 

A pretty little moss, usually covered with capsules. The peristome is 
so fragile that it generally falls off almost as soon as the lid separates. The 
leaves vary somewhat in outline and in the amount of denticulation of the 
point. 

2. RhaMoweisia denticulata B. & S. ( Oncophorus crispatus 

Lindb., Braithw. Br. M. FI.) (Tab. IX. J.). 

Resembling the last, but with shorter, wider, more obtuse 
leaves, the margin in the upper part more strongly toothed, with 
closer, more acute, and more spreading denticulations ; the upper 
cells 8-10 ft wide, on each side of the nerve in 7-9 rows of quadrate 
or quadrate-hexagonal cells with thinner walls. Capsule the 
same or a little larger and somewhat more elongated, often of a 
rather darker colour and more solid texture. Peristome teeth 
subulate from a lanceolate base, articulated, longer, more per- 
sistent. 


Hab. As the last, but rather more frequent. Fr. summer. 



l Capsule not strumose,..,..,.. 

2 S ^ a psnle smooth ; leaves not 
i. Capsule furrowed when drv 


papillose 

leaves papillose, 


strumiferum 
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A slightly more robust plant than R. [wax • the character* a w= 

iritteT^n- ff rV11 f? t0 , idel !* if >’ 14 " dth °ut much difficulty. The differences 
m the. capsules often described are by no means constant; S 


S. Ehabdoweisia erenulata Jameson, Rev. Bry. 1890 p 6- 
( Oncophorus crenulatus Braithw., Br. M”F1 I p 300- 
Didymodon crenulatus Mitt. ; Leptodontium Rosdi Stirt in 
Trans, ot Proe. Bot. Soc. Edin., xxvi, 424) (Tab. IX. K.). 

r , „ Tal 1 Ier ^ an deniicu ^ta and more robust, \-i inch high 
Leaves imgulate, broader, obtuse, recurved at apex "margin in Phe 
upper part ciosely crenulate-denticulate wit? proSg cells 
areo atmn m upper part, on each side of nerve, K « f 
larger, irregu arly quadrate or hexagonal, obscure cells 14-18 a 

‘ i reddish 6 * ** ^ reddish P^ton* teXXJL* 


Hab. Shady rock 
Scotland. Fr. summer. 


England ; Wales ; 


bUt easi ^ reC0 S nised % the 
favourable situations obsc H. re celIs ' In 

tenuirostre or T. nmiabile var Uttnvnlr ' T J es ^ mbie closely Tnchostomum 

«■'" '«™. iw sii 5^»*ESKssar* surt *■ « - 


18. CYNODONTIUM B. & S 

a “rif k ’ 'r es wiih 

in lie ,pp, %, fL often S "lnf V "i 

« stria id JZiinTnrtZfCZh £&?*/ smo » th 
often strumose, on a longer c f C ^ p l f lcdmed and unequal, 
Jongly subulate. S Seta ‘ Penstome variable. Lid 

l»avJ'S“fdSri£ C H frni S* his <T“ S differs in the 
Patent, and c 8 "i” “ lls ' “‘ly erecto- 

Dicranoweisia, but the denticulate hfxfo umtes it with 

serve to distinguish it and the ™ * ta 'es with recurved margins 
the rest. § ’ and the angnIar cells are not distinct from 

between thiran^thTlasfgenus^haSn^the ^ 1 transition 

with recurved margins, the capsule strmt? le ^ ves almost entire, 
tome more perfect and less fugS tlSfin SbXSi^ ^ 

* 



18. CYNODONTIUM. 73 

o / Leaves gradually lanceolate from an oval or oblong base J- virens 

\ Leaves suddenly subulate from a wide, obovate base 3 *. W ah lent ergii 

4 f Capsule when dry faintly and irregularly striate only.... 1 . Bvuntoni 

4 \ Capsule when dry distinctly and regularly furrowed 5 

- f Leaves rather obtuse, strongly papillose on both sides 2 *. gracilescens 

\ Leaves acute, smooth, or papillose at back only....... 6 

/Cells small, 8-12 ju, papillose at back 2 . polycarpum 

\ Cells large, 12-20 ft, quite smooth 2 *. Jennevi 


1, Cynodontinm Bruntoni B. & S. {Dicranum Bnmtoni Sm. ; 

Dicvanoweisia Bnmtoni Schp. Svn. ; Oncophorus Bnmtoni 

Linclb., Braithw. Br. M. FI.) (Tab. IX. L.). 

Densely tufted in compact soft yellowish or dull green 
cushions, 1-1 J inches high. Lower leaves elongate-lanceolate, 
upper longer, from an oblong base gradually narrowed upwards 
to an acute point, carinate-concave, spreading and somewhat 
recurved at summit when moist, strongly curled when dry ; 
margin recurved, remotely denticulate in the upper half; nerve 
strong, continued to apex, roughish at back above ; cells at base 
pellucid, rectangular, shorter at margin, above becoming elliptical 
and incrassate, in the limb very small, rounded or irregularly 
quadrate, obscure, minutely papillose. Perichaetial bracts half- 
sheathing, shortly acuminate. Capsule on a yellowish seta (2-4 
lines), oval or oval oblong .. slightly contracted at the mouth, erect , 
equal or very slightly one-sided , short- necked, smooth , when dry 
faintly plicate, pale brown ; annulus narrow, lid shorter than the 
capsule. Peristome teeth small , irregular , unequally cleft, the 
divisions free or cohering, smooth. 

Hab. Clefts of rocks in subalpine districts. Not common. Fr. summer. 

This species is not likely to be mistaken when fruiting for any of the 
species included under the present genus, all of -which have the capsule either 
strumose or distinctly striated ; it is more likely to be confused with 
Dicvanotveisia crispula and D. cirrata ; the former, however, is readily known 
by the plane margins of its leaves, and the latter by the elongated capsules and 
entire leaves. It should also be borne in mind that the two plants of that genus 
when growing on rocks are usually found on their surface, while the present 
plant is mostly confined to clefts of rocks. When barren it is very difficult 
to separate from the next species, though the leaves are somewhat shorter and 
less finely pointed, and the cells a little smaller. 

2. Cynodontium polycarpum Schp. [Dicranum polycarpum Ehrh. 

Oncophorus polycarpus Brid., Braithw. Br. M. FI.) (Tab. 
IX. M.). 

Usually taller and more robust than the last species, 1--2 
inches high, of a paler green. Leaves longer and gradually larger 
upward, when dry flexuose but not much curled or circinate, 
longer than in the last species, narrowly linear-lanceolate, finely 
tapering at the point, margin recurved, towards apex thickened 
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and usually with a single or double row of denticulate crenula- 
tions ; cells at base elongate-rectangular, above small, 8-12 p, 
rounded-quadrate or irregular, smooth or finely papillose at hack 
above. Marginal cells in upper part of leaf in two layers. 
Perichaetial bracts sheathing, longly acuminate-subulate ; "'seta 
straight, about five lines long, capsule erect or unequal and 
slightly inclined, oblong-cylindrical with a short symmetrical 
neck, pale, distinctly and regularly silicate when dry ; annulus 
distinct, separating, of 3 rows of cells ; lid conical-rostrate, shorter 
than the capsule, cremdate-sinuose at margin. Peristome teeth 
perfect, cleft half-way into two unequal divisions, undivided part 
with 8-15 transverse bars on the outer surface. 

Hab. Rocks in mountainous districts ; rare. Fr. summer. 

This species is subject to considerable variation, in points however 
winch very httle afiect its general appearance , the form and serrature of the 
leaves the amount of papillosity of the cells, and the general sue of the plant 
being the characters most affected. ‘ ’ 

„„ C - Potycarpum may be readily recognised by its narrow, striated, slightly 
unequal fruit. Except in its pale colour there is a certain superficial 
resemblance to Ceraiodon purpurcus. The differences between it and the 
species PiantS °* the present genus wiU be found noticed under the several 

* Cynodontium strumiferum De Not. {Dicranum strumiferum Ehrh 

Cynodontium polycarpum var. strumiferum Schp. Syn • 
OncopJwius strumifer Brid., Braithw. Br. M. FI.) (Tab! 

Leaves with the upper cells more papillose, in front as well 
as at back. Capsule broader, inclined and slightly arcuate 
gibbous at back, with a distinct struma at base in front. V 

Hab. Rocks on the higher mountains ; rare. Fr. late' summer. 

The variations that occur in the form of the capsule the varvirn? amount 
of papdlosUy in the leaves, and the occasional pLence of a n, JnTntarv 
struma in C. polycarpum tend to show that the characters distineulshfny 
Thenawuf mm are hardl T ° f sufficient importance to constitute specific rank ? 

* Cynod ° nti T gI A aeileseens Schp. ( Dicranum gracilescens W & 

M .^Oncophoms gracilescens Lindb., Braithw. Br. M. FI.) 

C \P ol y ca /P um in, its more slender habit , the 
leaves slightly broader and more obtuse, usually more strnnplv 
Papillose both on back and front, the margin S 

77 y , seta Ss 
ana ptexuose, the neck of the capsule small and inconspicuous, not 
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18. CYNODONTIUM. 

stvumose , the lid smooth at margin, the annulus rather narrower, 
of 2 rows of cells, and persistent. 

Hab. Alpine rocks ; very rare. Ciova ; Wales. Fr. late summer. 

The greater number of the above characters are subject to more or less 
variation. In the compact var. alpestre ( Cynod . subalpestre Kindb.) the 
papillosity of the leaves almost disappears, and the perichaetial bracts hardly 
differ from those of C. polycarpum ; it is indeed placed under that species by 
Boulay, and may be looked upon as a connecting link between the type and 
the present sub-species. The smallness of the distinctive characters as 
described above, justifies, I think,, its present arrangement as a sub-species 
rather than as a separate species, although I am not aware that a similar view 
has been taken by any of the authorities since C. Mueller ( Syn . II, p. 59 J ) • 

* Cynodontium Jenneri Stirt. in Ann. Scot. Nat. Hist., xv, 106 
(C. polycarpum var. laxirete Dixon, Handb. Ed. 1; C. 
laxirete Grebe in Hedwigia, 1901, p. 106, Handb., Ed. 2 ; 
C. Polycarpum var. laevifolia Hagen, Muse. Norv. borealis, 
p. 8) (Tab. X. A.). 

Resembling C. polycarpum , but more robust. Leaves larger » 
broader , not tapering to a fine point ; margin towards apex flat, 
not thickened , coarsely toothed or almost entire. Upper cells 
much larger, 12-20 more regularly quadrate, quite smooth, more 
transparent and less obscure, marginal cells in a single layer. 
Capsule somewhat longer, with a long and very distinct neck, 
which is in the young state swollen at the base of the spore sac so 
as to form almost an apophysis, in the empty capsule very long and 
tapering. Annulus of 2 rows of cells. Peristome teeth with 15-20 
transverse bars. 

Hab. Rocks in mountainous districts. Scotland ; Westmorland ; 
Carnarvon. 

This plant was first described as Didymodon Jenneri Schimp., in 1 868, from 
1 Scotch specimens. It was subsequently detected in various localities in Scot- 
land and on the Continent, and described independently under several names. 
Grebe was the first to raise it (under this genus) to the rank of a species, point- 
ing out certain distinguishing characters in addition to those described in the 
1st Edition. I have followed his view so far as to consider it a sub-species of 
C. polycarpum. It is to say the least as distinct from C. polycarpum as are 
C. gracilescens, C. strumiferum, and several other continental species of recent 
creation ; and whatever position these hold must be equally accorded to it. 
The larger, broader leaves give it a more robust habit than C. polycarpum , 
while the elongated cylindrical capsule with distinct and well-marked neck 
separates it easily from the alliea iants. 

3* Cynodontium virens Schp. (Bryum . hens Sw. ; Oncoph. virens 
BridL, Braithw. Br. M. FI.) (Tab, X. C.). 

Plants tall, robust , 2-3 inches high, bright gree£' ^> u t tT2. rown 
or black below, in dense tufts, stems repeatedly^xture purfl ves 
■spreading, not increasing in length above, sJV * F 'en 
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dry, from an oval or oblong amplexicaul base gradually narrowed 
and lanceolate, acute or obtuse, carinate; margin recurved,, 
entire, or sub-serrate above ; nerve reaching apex or slightly 
excurrent ; cells of leaf-base rectangular, pellucid, shorter and. 
broader _ towards the margin, becoming shorter and incrass&te 
above, in the limb shortly rectangular and almost quadrate, 
smooth. Capsule dark reddish brown , oblong-cylindrical, arcuate! 
gibbous, with a sharp distinct struma , smooth . Peristome teeth 
large, regular, cleft to the middle. 

Van fi. serratum B. & S. Leaves widely spreading, coarsely • 
serrate in the upper part. 

Hab, Wet rocks and stony ground on high mountains. Common on the- 
Grampian range : elsewhere rare. The var. B in similar situations. Fr late- 
summer and autumn. 

, , ' J1 ? e species varies much in size, in the magnitude of the cells and the 

thickness oi their walls, and in the length, form and serrature of the leaves * 
and no clear line, can be drawn between the type and the var, serratum. It 
cannot easily be mistaken for any other moss, at least when examined under 
the microscope. 


* Cynodontium Wahlenbergii Ren. & Card., Rev. Bry. 1892, 
p. 74. (Cynodontium virens var. Wahlenbergii Schp. Svn. * 

\ 1 1 /jh Jtf'll hp vrtii R A "D 4 4- "k TIT T7»i \ /nr* i 


Oncoph. 
X. D. 


Wahlenbergii Brid., Braithw. Br. M. FI.) (Tab’ 

Resembling C. virens but usually shorter; leaves more- 
distant more strongly crisped when dry, from an obovate base 
suddenly contracted to a longer , narrower, subulate, flexuose point. 
Capsule slightly shorter and thicker. 

Var. p. comp actum B. & S. Tufts short, dense; leaves 
more erect, shorter, from a smaller base. Capsule 
smaller , l$ss solid, short. v 

Perthshire. “flaSmmt: ^ ^ ^ °“ the = 

.A 1 ? 6 leaf-base in C . virens is normally oblong, hardly wider above than 
ms V tlo 5' and ver y gradually contracted into the limb which is usually 
shor , and rather nnicldy narrowed to the apex. In C Wahlenha^tll 
leaf-base is very short and broad, widening considerably upwards from its' 

fomPacllTiy Ti r ° aCh r° “ 6 ^VoT WMenb^° Th™ 

STS th ? 

alth ®,^' m chaetafc compelled to deny C. Wahlenbergii full specific rank 
c j ^ fid flexuose f f orm » did that alone exist, it might well lay- 
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12 ? DICHODONTIUM Schp. 

Plants loosely tufted, usually growing near rocky streams ; 
leaves spreading or squarrose , broad , opaque, papillose. Capsule 
, smooth , thick-walled, peristome large , dicranoid . 

The plants of this genus are very distinct from the rest of the 
Order in the broad, obtuse, papillose leaves with plane margins, at 
least in the upper half. They are, indeed, more likely to be 
referred by the beginner to Tortulaceae than to Dicranaceae. The 
peristome is quite distinct, but more often than not the fruit is 
wanting. Few of the species of Tortulaceae, however, for which 
the student is at all liable to take either of these plants, have the 
spreading, denticulate leaves of D. pellucidum or the coarsely 
serrate leaf margins of D. flavescens. 

Oreoweisia serrulata Schp. has been recorded from Ben 
Lawers by Dr. Stirton, but its claim to be regarded as British is 
very doubtful. It is a native of the Austrian Alps, and is 
monoicous, with narrow, serrulate, obtuse leaves, having the 
basal areolation thin and hyaline, the upper obscure and highly 
papillose ; the habit is more slender than that of Dichodontium. 

Deriv. — Bix°~(d icho) split in two, and oSovr- (odont) tooth; 
alluding to the form of the peristome teeth. 

{ Leaves rather obtuse, serrulate ; capsule cernuous, asymmetrical 

j. pellucidum 

Leaves acute, sharply serrate ; capsule suberect, symmetrical or nearly so 

x*. flavescens 

1. Dichodontium pellucidum Schp. (Bryum pellucidum L.) (Tab. 
X. E.). 

Pale or dull green , in rather lax tufts, 1-3 inches high. Stems 
slightly branched, flexuose, radiculose below. Leaves variously 
imbricated, but never very densely placed, spreading or recurved 
and squarrose from a more erect base, when dry somewhat ap- 
pressed, or curled above with the apex incurved , varying greatly 
in length and width, from a broad , oval or oblong base narrowed 
into a longer or shorter, oblong- lingulate, broad, concave limb, 
rounded and obtuse or obtusely pointed ; margin recurved below, 
somewhat undulated above, incurved at apex , almost entire or 
more frequently cremdate- serrate towards the summit , limb opaque, 
studded with sharp , ascending papillae on both sides; cells at 
base elongated, narrowly rectangular, rather pellucid, with 
several rows at the margin to the base shorter and chlorophyllose, 
in the upper part small, irregularly quadrate or rounded, obscure . 
Nerve thick, vanishing below apex, rough with denticulations 
at back above. Dioicous. Fruitstalk short, thick, especially 
towards the top, reddish yellow ; capsule short , oval or subglobose, 
m cernuous , somewhat gibbous, with hardly any neck, but tapering 
5 ^.at base into the fruitstalk, smooth, solid in texture, purplish 


/X 
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brown, exannulate ; lid obliquely and shortl}” rostra 
thick. Peristome large, deep purple red , the teeth 
densely papillose at apex , vertically striate below , from a r; 
basal membrane. . " . 

Var. /?. fagimontamim Brid. Shorter, with shorter i 
leaves short , more obtuse , hardly spreading ; capsule sm 

Var. y. strictum Braithw. Stems densely tufted, t 
slender, straight . Leaves distant, very short , sudde 
traded to a nar row-ling ulate channelled limb, taperii 
obtuse almost entire point. 

Var. 8. compactum Schp. MS. Stems very dense 
reddish brown below, very slender ; leaves smaller, short , 

Hab. Wet rocks or sandy debru near streams ; common in m 
districts, not common elsewhere. The var. 0 in more alpine dist: 
Lawers, &c. The var. y among grass, near Abergavenny. The 
common, Fr. autumn to spring. 


"icnodontium flavescens Lindb. (Bryum flavescens Dicks. • 
Dichudonhum pellucidnm var. senatmn Schp Svn' • 
IXfulvescms Stirt. in Ann. Scot. Nat. Hist., xviii, 245) 

Taller, loosely tufted, yellowish or dark green. Leaves more 
distant erecto-patent and slightly recurved, but less squarrose 
than m the last ; when dry twisted but not depressed nor incurved • 
longer from a narrower base gradually tapering to a narrower 
less obtuse, flat point, faintly undulated; margin slightly less 
recurved bdow, m the whole of the upper part (and often below 
the middle) coarsely denticulate or serrate. Cells of leaf base 
more elongate, only a few rows (usually 1-3) at margin quadrat 
and obscure, sometimes hardly reaching to base, abovf incrass ate 
rounded-quadrate minutely papillose, less obscure. Capsule 
erect or suoerect, shortly oblong-cylindric, symmetrical or nearly so 
* |> ale brown ; Penstome either as in D. pellucidum. or Taler 
from a very short basal membrane, not vertically striate bdow 
not or sparingly and rather coarsely papillose above ’ 
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Hab. Beds of mountainous streams. Not common. Fr. autumn to 
spring ; rare. 

Observations on numerous plants have shown (cf. Rev. Bry. 1903, p. 39) 
that the form of peristome supposed to be characteristic of JD. flavescens is. 
not always found in plants with the form of capsule and all the vegetative 
characters typical. Rarely, too, the peristome itself is somewhat intermediate 
in character. Ei'her then the plants which have the leaf characters but not 
the peristome of D. flavescens , as described by Lindberg, must be separated 
from that plant, and a new place found for them, or D. flavescens must be 
founded upon the general leaf character and form of capsule, without relying 
upon the peristome characters. On the whole I have preferred the latter 
course, although it must be admitted that each has its disadvantages. For 
intermediate forms occur connecting the plants having erect symmetrical 
capsules with D. pellucidum, certain forms having the vegetative characters 
of D. flavescens with the fruit of D, pellucidum. These forms are, however, 
rare, and it may generally be assumed in the absence of fruit that plants with 
the vegetative characters described above for D. flavescens belong to that plant 
as here understood, although it must not be expected that when in fruit the 
peristome will necessarily be found to differ from that of D. pellucidum. 
As a matter of fact, out of many scores of gatherings with the ‘ flavescens " 
characters of leaf, I have only seen two or three plants with the peristome 
as described by Lindberg, the great majority of course being barren. It is 
not an uncommon plant beside mountain streams, but the fruit is rare ; when 
present, too, it is often overtopped by the innovations, and so rendered 
inconspicuous, in both species. 

On account of the foregoing facts it appears better to sink D. flavescens, 
to the rank of a sub-species. 


Tribe 4. Trematodonteae . 


20. TREMATODON Michx. 

Plants with short stems, but tall fruitstalks. Leaves very- 
narrow , subulate , smooth ; cells rather lax, hexagonal-rectangular. 
Perichaetial bracts distinct. Calyptra inflated below, rostrate. 
Capsule on a long seta, oblong or cylindrical, cernous, with a 
straight or curved neck, its own length or longer. Peristome teeth 
16 (rarely almost wanting),'~su5 : §rdre, or more or less deeply 
divided into two unequal, papillose segments, which are usually 
somewhat united above, here and there perforate. 

Besides the present one, the Tribe includes the genus Bruchia, 
with cleistocarpous, long-necked capsules. 

DERiv.~-Tp^/xaro-(tremato) perforated, and oSovs (odous) a 
tooth ; referring to the peristome teeth. 


1. Trematodon ambiguus Hornsch. [Dicranum ambimum 

^TaSTX'G.). -erpp- 


Densely tufted, pale green or brownish. Sten^p, e 
than f-inch high, slightly branched. Leavg£ , > npr 
flexuose, from an ovate- oblong concave base dTp hnr Gvevilleana 
setaceous, channelled, faintly denticulate ^D^urvZ itdife! 




Dicranelleae , 


m ' The characters are those of the Tribe (v. p 53) The qmali 
tha size and nanow silky leaves of most of the species with 1 

\ 07 h manifesting a somewhat uniform and distincYappe’aSJl V vT+k - 
less -own, renders this a well-marked T) aran , ce 

t hejilan t^hieh once known will not easily be forgotten- and th* 
^eaSr n t ^bej S 0 ?S? ered the more easy' from Se 

rounded-JRfig ^hich ^t j i?*i Sp * C1 * s ? ve usuaI1 y found in 
erect or $ubemx\. th*, vegetative ch • t0 f? un< * barren are the 
pale brown; ? tatlVe charac ters are the most distinctive, 

from a very shortrajfc ^ ‘ ^ . cnspa, which is both dioicous 

not or sparingly and rathe 
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Nerve narrow, reaching to apex. Cells long, lax, hexagonal- 
rectangular and empty at base, quickly narrowing, above and 
becoming irregularly quadrate in the subula, where they form a 
very narrow margin, and are small, chlorophyllose and obscure 
becoming still more so at the apex, where they are hardly distinct 
from the nerve, which is not, however, strictly excv.rrent, or only 
rarely very slightly so ; Perichaetial bracts much larger, more 
gradually acuminate. Seta variable in length in the same tuft 
™ ches lon i > Aexuose, straw-coloured, shining; capsule 
(with the neck) clavate, arcuate, bright orange red ; the capsule 
itself oblong or shortly cylindric, with a long neck equal to itself 
which narrows gradually into the seta on the outer, convex side’ 
or back of the fruit, but at the base on the front or inner side 
ceases abruptly and gives the appearance of a struma. Annulus 
broad ; lid subulate-rostrate ; teeth confluent at base on a short 
membrane, irregularly perforated and divided, sometimes cleft to 
base. Autoicous ; male flower on a basal branch terminal 
Spores large, granulose. 


shire HA !r. ^ ****■• Extremely rare. Perth- 


Only a single tuft of this beautiful moss has been found in Rritnm k 

appearance, and is totally different from anything else in this Ordpr 

° f T. from S 
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I have not followed Braithwaite in adopting Mitten's division 
into the two genera, Dicranella and Anisothecium, chiefly ‘because 
the distinctive characters are hardly constant enough to be quite 
satisfactory, or clearly enough marked to be of much practical 
value to the student. Thus, D. cerviculata has the capsule 
smooth ; on the other hand, in D. (Anisothecium) Grevilleana it 
is slightly striate ; while with regard to the nerve at base, there is 
practically no difference between, for instance, that of some forms 
of D. heteromalla and D. (Anisothecium) varia. 

Deriv. — Diminutive of Dicranum. 


f Seta yellow ; nerve very wide at base 2 

1 \Seta red ; nerve narrow 3 

{ Capsule strumose at neck 2. cerviculata 

Capsule not strumose, sufcate, with incurved mouth when dry 

i. heteromalla 

o f Leaves more or less squarrose, from a sheathing base 4 

Leaves erect or secund, base scarcely sheathing 7 

. f Leaves oblong-lanceolate, very obtuse 9. squarrosa 

\ Leaves narrow -lanceolate or subulate 5 

- f Capsule erect, striate, furrowed when dry 3. crispa 

1 \ Capsule cernuous, smooth or substriate only 6 

0/ Leaves entire ; capsule faintly striate when dry y. Grevilleana 

\ Leaves serrulate above; capsule smooth 8. Schreberi 

jf Capsule striate, furrowed when dry 8 

\ Capsule smooth 9 

gf Leaves entire; capsule subcernuous 4. secunda 

\ Leaves with a few teeth at apex ; capsule erect 4 *. curvata 

yf Leaves entire, cells narrow ; capsule cernuous 6. varia 

\ Leaves serrulate above, cells larger ; capsule suberect 5. rufescens 


1. Dicranella heteromalla Schp. (Bryutn heteromallum Dill. ; 
Dicranella fusco-rufa Stirt. in Anri. Scot. Nat. Hist., xv, 
108) (Tab. X. H.)/ 

In dense silky bright yellowish or dark green tufts or sheets 
pale below, |-2 inches high. Stems simple or forked, leaves 
falcato-secund , the upper hamate , more rarely erecto-patent ; 
gradually narrowed iipwards from the point of insertion , so that 
the lower part of the leaf has a narrowly triangular form ; rarely 
with a slightly more distinct, somewhat concave leaf-base ; upper 
part of leaf subulate, channelled, faintly or sharply denticulate at 
margin and hack from the middle upward ; rarely" entire to near 
the apex, with a few teeth at the point ; margin plane. Nerve -L-4 
width of leaf at base, broad above and occupying the greater pa - 
of the subula, usually with a very narrow margin of . cells reaA late 
nearly or quite to the apex, but often- excurren't* in a der J 
point. Cells at base rectangular, 2-6 times as l 'up „ 
shortly rectangular above with the end walls obliq#. wf^by the plane 
bracts sheathing. Seta pale yellow , flexuose/D. curvata it differs 
E 
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I 2 » Dicranella cerviculata Schp . (Dicrannm 
1 v T v 

mtd oL^ Smaller 
rounde<R}5}< 
erect or sube > 
pale brown , 
from a very short 
not or sparingly and ra : 


(Tab XI) wvwmamm xieaw.) 

- « in all its parts than the last species, which it much 

tft: yfomsii green, short ; leaves less falcate, with a 
■ ^inctMf-sheathmg leaf-base, more abruptly narrowed 
less sharply denticulate and often nearly entire 
"' broad ; cells longer and narrower, 6-10 times 
rase, narrow and elongate above. Seta shorter,. 


capsule elliptical-oblong, inclined, slightly curved, glossy brown 
smooth or very faintly striate ; when dry and empty deeply and 
widely plicate, constricted below the mouth in front, with the 
mouth oblique and incurved, neck indistinct, gradually tapering, 
not strumose. Lid subulate-rostrate, curved downwards. Peri- 
stome large, teeth red, cleft to middle into two or three divisions. 
Male plant smaller, leaves less falcate, forming a terminal coma 
enclosing the inflorescence. 

Var. ft. stricta B. & S. Leaves erecto-patent , straight * seta 
longer, flexuose. 

Var. y. interrupts B. & S. (Dicranum interruptum Hedw.).. 
Stem taller, 1-2 inches, more branched ; leaves sometimes in 
interrupted tufts, patent or falcato-secund. 

Var. 8 . sericea Schp. Short, in dense, bright green or yellowish,, 
sojt, silky tufts. Leaves delicate, closer, narrower, erecto-patent 
or subsecund. 

Th.-St 8 '* Ba , nkS in W0 °J 5 ' rc > a dsides, sandy hollows, etc., very common 
rare Va pr Winter ral " C ' Th ° Var ' 8 on sandstone rocks, almost always barren. 

The commonest of our species and one of the most variable, but with a 
» hablt usually permits of its easy recognition. The empty 

capsule especially is very distinct in its glossy surface with somewhat oblione 
furrows and m its tapering neck and very oblique mouth : the yellow seta 

lw gl ?i SheS lt , at l lght from ail but the next species ; it must be borne S 
mmd that old capsules have the seta blackish, as they themselves also become 
Occasionally especially in mountainous districts, forms occur havS'The 

dXrina^however a “ d t lm ° St Sm0oth as in D - eervioul^ta 

arneim^, however in the non-strumose neck; the seta also is shorter lesi 

«5 , 3s»"o°S“S2 y <I " k “ In ««. it ».y b. M.. at 

it has sometimes been confused. ’ 1 wouia seem > 

___ T he nlale inflorescence in this species, as in D. rufesctns also is oval and 
? n t l P ‘ C f U0U + S ’ ™ ge ’ ro deed ’ that to the naked eye it often bears a resemblance 

varietv '"in^North^Ameri™ ’ ^ ® rect ’ symmetrical capsules, is a well-marked 


21. DICRANELLA. 


83 


capsule smaller , more swollen and arcuate, gibbous, with a dis- 
tinctly strmnose neck ; smooth, very faintly and irregularly plicate 
when dry and empty. 

Var. pusilla Schp. (Dicranum pusillum Hedw.) Shorter 
leaves smaller, suberect ; capsule smaller, less gibbous . 

. . Peat 7 ban k s and sides of ditches. Not uncommon. The var. R 

winter -1 ^ ° ca ^ ies an< ^ some tinies with the type ; rare. Fr. summer, rarely 

A species quite distinct in its short, curved capsule with a distinct struma 

and yellow seta. * 


(■ Dicranum crispum Ehrh.) (Tab. 


3. Dicranella crispa Schp. 

X.J.). 

In small, loose tufts, yellowish ; stems short (i inch) • leaves 
jUxuose-squarrose, slightly crisped when dry, from a broad sub- 
sheatlnng base abruptly narrowed to a long flexuose subula 
minutely denticulate at apex ; nerve narrow, not excurrent * cells 
all rectangular narrow above, at base wider, 4-8 times as lon^ as 
broad. Capsule small, erect, symmetrical, obovate, distinctly °and 

IflPP wl ?“ dr y and empty somewhat urceolate," on a 

reddish seta ; lid with a straight or slightly curved subulate beak. 
Annulus separating m fragments. Male inflorescence on a separate 
branch or a different plant. * 

Hab. Wet sandy ground ; rare. Fr. late summer 

4. Dicranella seeunda Lindb. (Dicranum secundum Swartz- 
Dicranella subulata Schp. Syn., et plur. auct.) (Tab X K ) > 

In small silky tufts, about half-an-inch high. Leaves from 

rionClT < i bl ° n # s , ub “ sheathm g base rather qufckly narrowed to 
a long subula which is extremely fine abo ve, entire ■ nerve thin 

L k“‘ i “ 11S naI ? w, 5’ r “'“S»lar at base °Es t 

as long as broad, narrow-linear above Perichaetial 


Hab, 

summer. 


Stony ground 'on mountain sides. Not common. 


Fr. late 


H,. ^Distinguished from 75. heteyoryuxlla by the red seta fr™ n ■„ 
by the longer capsule and differently-shaped leaves f™ n A, Gv D ullUana 

margin, from D . rufescens by the entire leaveT Fr^ n Wna *7 T lane 
as described under that plant. From D. curvata it differs 
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clay sind bare ground in woods, etc. Fr. autumn. 

1 Srt S d e ^£; US xfj r ®,°° gnised b y its ^ous red tint, and 
1B drying ' The Plane- margined denticulate leaves 


(Dicranum curvatum Hedw.) 
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* Dicraneila curvata Schp. 

(Tab. XL A.). 

Much resembling D. secunda, and differing chiefly in the 
characters following, viz., the leaves with a few minute denticula- 
tions at apex, the perichaetial bracts only half embracing the seta 
the capsule narrower, erect and symmetrical or nearly so, deep 
red narrow-oblong when empty, and distinctly striate, ' on a 
rather shorter seta. The stems are also sometimes rather elongate 
and occasionally longer than the seta, so that the capsule is 
hidden m the leaves ; and the leaf base is slightly shorter. 

Has. 
autumn. 


Wet sandstone rocks and banks. Rare. Fr, late summer and 


Specimens which have recently come under my notice incline me to a«ree 
with Limpncht, who attributes but slight value to the characters separating 
D. secimda and D curvata. For instance, a plant sent by Mr. T. H P Daviet 
h ™’I' t Co . m M*-’ Antrim, while clearly D. secunda in capsule and^ perichaetial 
bracts, has the leaves distinctly (though minutely) denticulate ot -mn 
Other plants show that the degree of convolution in the perichaetial hitu 
m,n°L r Ver> ; “character. 0 A plant gathered 

fn hlf thf‘i han ’ Pe 5 thst l ire - moreover, with the capsule erect or very nearly 
a?m^f the without denticulations, and the perichaetial bracts 

almost convolute A similar plant is described by Theriot (Rev Bry 1896 
’ ai f°/ ma otthocarpa, diffenng from D. curvata only in the perichaetial 
bracts. I have, therefore, reduced D. curvata to a sub-species of D secwida 
... As a ™ le « ere , ct ' symmetrical capsule and denticulate leaf aoex 

5. Dicraneila rufescens Schp. (Bryum rufescens Dicks • 
Amsotlwcium rufescens Lindb., Braithw. Br. M. FI) 

(1 clD. A 1. JD.) . *' 

, h } sma11 * short, dense tufts, yellowish green or more frequentlv 
n d ji lS r ’ f , Stems sl ® nder - simple. Leaves small, pellucid ^without 
a distinct base, gradually narrowed upwards, loosely placed lareer 
and more crowded above and secund, slightly flexuose S 

AW nerve narrow ’ reaching to apex but not excurrent • marrin 
plane, remotely and bluntly denticulate in the upper half • cdh 
larger han m any of the previous species, with thinner LlIs S 

owi u l wa , ’ 6-8 times as Ion g as broad, or lonaer ahnvo 
similar, but rather narrower, occasionally rhomboid. Seta thin 
red, short, twisting to the left when dry ; capsule verv small J 
or very sightly inclined, shortly elliptical, Spe ll at Ilf’ Ze 
mouthed when empty, smooth ; lid acutely conical or roste^r 
Peristome large, red ; teeth spreading when dry r0Stellate ' 
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distinguish it from D. varia, which almost always, also, has the capsule inclined. 
The pellucid leaves and smooth erect wide-mouthed capsule easily separate 
it from D. curvata and others of the genus. The same remark applies to this 
plant, with regard to the male inflorescence, as was made under D. heteromall a. 


6. Dieranella varia Schp. {Dicmnum varium Hedw. ; 

Anisothecium rttbrum Lindb., Braithw. Br. M. FI.) (Tab. 
XL C.). 

Densely gregarious or tufted, bright or yellowish green ; 
stems short, divided below. Leaves resembling those of the last 
species, but hardly secund, larger, with the margin narrowly 
revolute, quite ' enBre -~6Y'~fainily sinuose-denticulate at apex ; cells 
similar in shape, but smaller and narrower , especially the upper 
ones. Capsule larger, on a longer seta, twisting to the right , 
cer nitons, ovate or oblong, curved, finally contracted below the 
wide mouth, smooth ; lid large, rostellate ; peristome large, 
purple, teeth incurved when dry. 

Var. ft. temiifolia B. & S. (. Dicranum tennifolium Bruch). 
Leaves more distant, longer , narrower, nerve thin and indistinct , 
areolation lax / margin denticulate above. 

Var. y. tend la B. & S. Slender ; leaves usually falcate, 
narrower, areolation thin-walled, laxer, margin hardly recurved, 
remotely denticulate. 

Var. 3. callistoma B. & S. (Bryum callistomum Dicks.) Stem 
branched ; seta short, capsule minute , erect , obovate, truncate ; 
lid widely conical, almost as large as capsule. 

Hab. Damp clay fields, woods, etc. Common. The vars. rare. The 
var. § in more mountainous districts. Fr. autumn and winter. 

A very variable species, as its name implies, especially in size, and in the 
form of the capsule. Some of the varietal forms, e.g., var. tenella, resemble 
the previous species, but that is a more delicate moss, and the capsule Js*,- 
different, as also the colour of the plant. D. varia usually has the leaves b 
green and the seta and capsules deep red. The smooth capsule 
different form and texture of the leaves will serve to distinguish 
other species. 

The var. jS has somewhat the same relationship to the tyf 
elata, bears to JD. Schreberi I have found both these varieties gr , . 

in wet spots, and probably excess of moisture has somethin^ entire, 

variation in question. * Capsule erect, 

ided, articulated 


?. Dieranella Grevilleana Schp. (DicraA y allied to Cyno- 

B. & S. ; Anisothecium Grevillei V presence of distinct 
M. FI.) (Tab. XL D.). sufficient to justify the 

Nearly allied to I). Schreberi. PI 
yellowish green, about a quarter of an Weisia. 

leaves from a rather wider sheath^ al T elliptic 2 . crispula 

.le/cylindric 1. cirrata 



contracted into a narrower flexuose subula, which is quite entire 
or only very f a intly denticulate at apex ; cells rather narrower , 
firmer. Capsiife sliorter, very faintly striated when dry, with a 
short indistinctly swollen neck; lid" variable in length, shortly 
rostellate or subulate-rostrate from a conical base. Annulus 
persistent* Dioicous or more rarely autoicous. 

Hab. Damp earth in mountainous regions. Very rare. Glen Tilt ; 
Glen Shee ; Ben Lawers ; Ireland. Fr. summer. 


The differences between this and the next species are very slight ; the 
one, however, is an alpine plant, the other an inhabitant of the lowlands. 
From an examination of a limited number of specimens I am inclined to believe 
that the colour of the capsule, dull brown in D. Schreberi, bright glossy brown 
in the present plant, is a distinguishing character. The almost entire margin 
and narrower areolation of the leaves, together with the cernuous,* faintly 
striate capsule, will serve to distinguish it from D . cvispa. 


8. Dicranella Schreberi Schp. ( Dicranum Schreberi Swartz ; 

Anisothecium crisp am Lindb., Braithw. Br. M. FI.) (Tab. 

XI. E.). 

Tufts bright or yellowish-green, A-l inch high. Leaves from 
u broad , half -sheathing base rapidly contracted into a lanceolate- 
subulate limb , squarrose , not glossy, irregularly denticulate 
throughout the greater part of its length , nerve narrow, reaching 
to the somewhat broad apex ; areolation at base rectangular, 
rather lax and pellucid, 4-6 times as long as broad, becoming 
shorter upwards, at the shoulder quadrate, in the limb shortly 
rectangular or narrowly hexagono-rectangular. Capsule cer- 
nuous, oblong, slightly curved, smooth , finally constricted in 
front a little below the mouth, lid large, rostrate. 

Var. /?. data Schp. Closely tufted, taller, bright green ; 
leaves with a broader subula , more obtuse and more distinctly 
a dtk'4 at apex, cells larger, wider, 
and mw 

dry ; nereides of ditches, etc., on clay soil. Not common. The var. j3 
plane , rerrtpu lewhat damper situations. Fr. autumn and spring. 
larger than t 

base elongatein its more luxuriant forms resembles the next species in 
■oblique end W&h very^ much narrower leaves ; their squarrose direction 
similar, but rat!?P^ ex ^ cai;l h erect base gives the stem a curious and 
TPd chart hM\Hi4 nce ' Tile var - e ^ ata in * ts extreme forms differs greatly 
rea, snorr, tnjqture from the type, the cells especially being much 

or very slightly mchunte are often found, and it is frequently difficult to 
mouthed when empb/ms such specimens should be referred. The fruit, 
Peristome large, red ;'urrence. 

ien barren, from D. crispy and D. GreviUeana, 

Hab. Wet clay and ba* from Ditrichum tenui folium, as remarked under 
>scure cells and smoother leaf point. ' 

The smallest British spech 
always turning red in dryii 
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9. Dicranella squarrosa Schp. ( Dicranum squarrosum 
Schrad. ; A njjpot hecium squarrosum Lindb*, JBraithw. Br. 
M. FI.) (Tab. XL F.J7 7“~ ” 

Very robust and tall , 1-4 inches, densely tufted, bright pale 
green ; stem slightly branched, stout. Leaves large , distant, 
flaccid, flexuose when dry, squarrose from a broad, oblong, erect, 
sheathing base, gradually narrowed to the broadly oblong- 
lanceolate channelled limb, which is rounded and obtuse at apex , 
or obtusely pointed ; margin faintly sinuose, crenulate at apex ; 
nerve very narrow, distinct, ceasing below the apex ; cells larger 
than in the other species , very similar to those of the last, but 
larger, with thicker walls, more irregularly rectangular above, 
sometimes slightly elliptical or rhomboid, elongated at base, with 
a distinct sinuose ‘'primordial utricle." Capsule on a long, stout 
seta, inclined, ovate, solid, smooth ; lid conical , obtusely pointed. 

Hab. By streams and in moorland bogs in subalpine regions ; frequent 
but rare in fruit. Fr. autumn. 

A very beautiful and conspicuous plant when growing, usually contrasting 
strikingly with the surrounding vegetation by its vivid yellow-green colour, and 
quite distinct from any other species of this genus ; perhaps the plant most 
resembling it is Dichod.mtium pellucidum , which is, however, of a duller green, 
with highly papillose cells and denticulate leaves. The fruiting plant is smaller, 
and much less common . 


Tribe 6. Dicraneae . 


22. BLINBIA B. & S. 

Plants growing on mountain rocks, caespitose ; leaves rijgj^i 
lanceolate-subulate, smooth, with distinct, coloured angulajg^best 
Capsule oval or subspherical, symmetrical , thick-walled. Bing that it i; 
wanting or of 16 small , smooth teeth , not or very s J 
sometimes perforated. 

Deriv.- — After Pastor Blind, of the Vosges. 


/Plant minute; capsule immersed, gymnostomous 7 , 

\ Plant .1-4 inches ; capsule exserted, peristomate When dry, entire 

c. Capsule erect 

1. Blindia caespiticia Lindb. (Anoectanf^^^’ articulatec 

?Tab a XI : A tyl ° Siegium cass P iikiHm B sely allied to Cyno- 
1 ,'V r , , , . , -e presence of distincl 

Dwarf, rigid, tufted, inch high . sufficient to justify the 

small, crowded, erect, the apical slightly se 
when dry ; from an oblong base about hal. 3 Weisia 
contracted to a narrow, subulate, almost t 

entirely for the greater part of its length , al ' eI l I . pt ] c . dispute 

0 r 0 de.'Cylmdnc 1. cirratc 
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very narrow at base, but widens considerably upwards and 
becomes obscure; margin plane, quite entire / cells of leaf-base 
linear-oblong with rounded ends, incrassate, narrowest below and 
at the margins, gradually shorter upwards, so as to be elliptical 
or oblong-elliptical at the shoulder and in the narrow margin of 
the lower part of the subula ; at the angles large, quadrate, 
inflated, hyaline in the younger leaves, rich orange brown in the 
older ; one or two cells at the acute apex of the leaf occasionally 
somewhat hyaline. Perichaetial bracts longer, sheathing. Capsule 
immersed , often appearing laterally from between the perichaetial 
bracts, subspherical, finally wide-mouthed, gymnostomous ; 
calypfra short, hardly reaching below the lid, which is obliquely 
rostellate, and united with the columella. Autoicous. 

Hab. Crevices of mountain rocks ; very rare. Ben Lawers. Fr. late 
summer. 

A miniature of the next species as regards habit and leaf-structure, and 
not easy, in the barren state, to separate from starved alpine specimens of 
that plant ; such specimens are, however, rare, and there is generally a slight 
denticulation of the point in Blindia acuta , which is almost always absent in 
the smaller species ; the areolation also is shorter, and as B . t aespiticia is an 
autoicous species, the fruit is usually to be found, in some respects it 
resembles Zygodon lapponicus, which, however, is easily recognisable by its 
striated capsule, and the leaves crisped when dry. Grimmia conferta, too, 
and the var. pumila of G. apocarpa, which inhabit the same localities, have a 
certain resemblance; but they have broader leaves, which generally show 
more distinct points ; under the microscope, of course, the resemblance 
vanishes. 


2 . Blindia acuta B. & S, (Bryum acntum Huds.) (Tab. XI. H.). 

In compact yellowish or olive green tufts varying greatly in 
length, from l an inch to 4 inches high ; stems fragile, red. Leaves 
irou'nwded, erecto-patent or slightly secund, convolute-concave, 
VaY.v from an oblong-lanceolate base about § the length of the 
leaves witk^Wy narrowed upwards to a subulate point, composed 
a dt$4 at apor third of the excurrent nerve, which is generally 
and nx ed-obtuse at apex with a few obscure denticulations 
dry ; nereides cgular cells. Margin plane, slightly denticulate with 
plane , renP m ®™ apices of the outer cells or entire ; areolation longer 
larger than 1 t species, frequently with a slight sigmoid curve, 
base elongattin iten becoming very incrassate in the older leaves, 
oblique end w’J 1 v *?ls very narrowly linear; angular cells large, 
similar, but ratlp^ipsule on a longer seta, exserted though often 
red, short, twistin# t ;es of the innovations, variable in shape, longly 
or very slightly incu hiforrn, with a short, wide neck, slightly con- 
mouthed when empmth when empty, so as to appear urceolate ; 
Peristome large, red ;*tly and obliquely rostrate ; peristome teeth 
Hab. Wet clay and i or incurveci when dry. Dioicous. 

_ . ■ , Braithw. (Dicranum trichodes Wils. MS.)., 

5a *t**d? m a much shorter Ieaf - base - len § th of 
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leaf, abruptly narrowed into the long, very narrow, finely acute, 
denticulate subula, entirely composed of the nerve, slightly denti- 
culate or entire at apex, where the cells are most frequently 
elongate-linear, angular cells fewer ; capsule shorter, peristome 
teeth short, truncate. 

Hab. Mountain rocks, especially near water, common ; the var. p 
on rocks by waterfalls, etc., rare. Fr. summer. 

A somewhat variable plant in the relative size of its parts, but always 
identified at once by the rigid, subulate leaves with deep orange basal angular 
cells ; there is a peculiar habit which after a little practice makes it an easy 
plant to recognise in the field, but this is not easily described ; it is partly due 
to the somewhat rigid, glossy, not at all flexuose leaves, smaller and shorter 
for the size of the plant than in most species of Campylopus and Dicranum. 

The position and limits of the var. trichodes are very difficult to define. In 
Wilson’s original specimens the apex of the subula is quite different in areola- 
tion from ordinary B. acuta , the cells being very long and narrow, and in only 
one or two rows at the ’tip, which is consequently very acute ; whereas in 
B. acuta the apex is more or less wide and rounded, with short, irregular cells, 
and with crowded denticulations, and even when, as occasionally happens, it 
is very acute, the areolation is still the same. If this be held a distinguishing 
character, then the greater number of specimens labelled “B. trichodes ” 
must certainly be referred to the type, including for instance Nowell’s plant 
from Todmorden, specimens of which I have, through the kindness of Dr. 
Braith waite, in my herbarium. In this case it will be probably found that 
the true var. trichodes is always a very small plant, as described by Philibert 
(Rev. Bry ., 1884, p. 90). I have gathered this form barren on the Sow of 
Athol, Perthshire, and the greater number of the leaves show exactly the 
characteristic areolation of Wilson’s plant ; though a few leaves show some 
approach to the normal acuta form. I have, however, found in more than one 
case, especially in a plant sent by Mr. Jas. Needham from near Hebden 
Bridge, both forms of apical areolation on leaves from the same stem, while 
the leaf form was characteristic of the var. trichodes. We must therefore 
leave the apical areolation out of the question and then we can set hardly any 
satisfactory limits to the variety ; for forms of Blindia acuta are very frequent 
(especially on rocks constantly exposed to the action of water, as beneath 
waterfalls) which show the form of leaf exactly characteristic of “ trichodes ,” 
but with the apical areolation, and the fruit of B. acuta. It seems best, 
therefore, to base the variety upon the form of leaf, while recognising that it is 
an unsatisfactory one. 


23. DICRANOWEISIA Lindb. 

Plants in dense cushions ; leaves crisped when dry , entire , 
with the angular cells more or less distinct. Capsule erect , 
smooth ; peristome teeth cleft at apex or undivided, articulated 
and internally barred. 

The two species of this genus are closely allied to Cyno- 
dontium, especially to C. Bruntoni, but the presence of distinct 
angular cells, in D. crispula particularly, is sufficient to justify the 
present arrangement. 

Deriv. — Compound of Dicranum and Weisia. 


Leaves with narrow, acute points ; capsule oval- elliptic 2. crispula 

Leaves with shorter, subacute points ; capsule cyiindric 1 . cirrata 

El 
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1. Dicranoweisia eirrata Lindb. (Mnium cirrhatum L. i 
Weisia cirrhata Hedw., plur, auct. ; Dicranoweisia Suther- 
landii Stirt. in Ann. Scot. Nat. Hist, xviii, 168.) (Tab.. 
XI. I.). 

Plants in close tufts or cushions, soft, dull or yellowish 
green, about 1 inch high. Leaves spreading, flexuose, closely 
crisped when dry, concave, deeply channelled on the upper side 
of the nerve, from a lanceolate base linear-lanceolate, gradually 
narrowed to a not very acute point ; margin recurved, especially 
in the middle of the leaf, entire ; nerve reaching to apex, but not 
excurrent. Upper cells small, regularly rounded-quadrate, smooth „ 
below gradually becoming rectangular, larger, at base pellucid,, 
broadly rectangular, lax, with thin walls ; two or three rows of 
basal cells often coloured yellowish, but hardly otherwise distinct . 
Inner perichaetial bracts sheathing to about the middle. Capsule 
on a pale seta (|— J inch long), erect, cylindrical, pale, with a 
narrow red mouth, smooth, thin-walled ; calyptra narrow,, 
shining ; lid obliquely subulate-rostrate, long ; annulus broad. 
Peristome teeth undivided, red below, pale above, inserted below 
the mouth. Autoicous. 

Hab. On trees, fences and thatch, sometimes on rocks ; common.. 
Fr. winter. 

Usually in small compact cushions and abundantly fertile. The capsule 
is sometimes very slightly curved. The entire leaves, smooth cells, and 
narrow capsule distinguish this plant from Cynodontium Bruntoni ; the 
shorter seta, longer and narrower capsule, and revolute leaf margin separate 
it from the next species, the lower cells also are smaller. I have, however, a 
plant from Mr. W. Evans gathered on rocks on the Braid Hills near Edinburgh, 
with the capsule of exactly the same shape and colour as that of D. crispula, 
while the leaves show it to belong here. Such forms, however, are extremely 
rare. 

Our plant has also some resemblance to Dicranum montanum, but the 
leaves of the latter will be seen even with a lens to be very rough and denticu- 
late in the subula. 


2. Dicranoweisia crispula Lindb. Weisia crispula Hedw.,. 
plur. auct. ; Dicranum leiophyllum Stirt. in Ann. Scot. 
Nat. Hist, xvi, 178.) (Tab. Xl/j.). 

In dense cushions, bright or dark green above, black below. 
Leaves spreading, often secund above, strongly crisped when dry,, 
longer, from a broader base more quickly narrowed to a longer , 
narrower , flexuose, concave subula, acute at apex ; margin plane,. 
quite entire ; cells mamillately papillose above, resembling 
the last, but smaller, more incrassate, narrower below and less; 
pellucid, with distinct hyaline or coloured inflated angular cells, 
Perichaetial bracts more distinct, pale; sheathing to near apex. 
Capsule on a longer seta (|~f inch), oval-elliptical, shorter and 
wider, broadest near the base, with a wider mouth, reddish brown,. 
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faintly plicate-rugose when dry, exannulate. Peristome teeth 
inserted below the mouth. Autoicous. 

Hab. Mountain rocks ; not common. Fr. early summer. 

On high mountains this species becomes almost black ; and at great 
heights, when exposed to dripping water, it becomes dwarfed, with shorter 
leaves and capsules (var. airata N. & H.). D. compacta (Schleich.), which is 
often regarded as a variety of this species, has been recorded. from Ben Lawers, 
but incorrectly, according to Braithwaite. -It has shorter, more obtuse 
leaves, hardly crisped when dry. 

D. crispula will easily be distinguished from D. cirrata by the characters 
italicised above. Grimmia contorta closely resembles it when growing, but the 
present plant is usually taller, a little more glossy in its leaves, which are often 
secund above when moist, rather more twisted and curled when dry, and, of 
course, entirely wanting in the hyaline tip to the' leaves. Still, plants may be 
found which defy recognition until placed under the microscope, when their 
identification is easy. 


24. CAMPYLOPUS Brid. 

Mosses of varying size, often robust, usually growing in wide 
patches/ resembling Dicranum in habit, but with the leaves more 
rigid, less flexuose, and generally straight ; not papillose ; nerve 
mostly very broad, often longitudinally furrowed at back, usually 
with one or more layers of larger, hyaline, thin-walled cells on the 
anterior or ventral surface. Angular cells often forming distinct 
concave auricles. Ca]yptra cucullate, generally fringed at base . 
Seta flex nose , usually cygneous, rarely erect (becoming erect when 
dry and mature) ; capsule small, elliptic , symmetrical, usually 
striate ; peristome dicranoid. 

All the British species are dioicous, and the fruit in most 
cases is extremely rare ; hence their determination must rest 
mainly on vegetative characters. The width of the nerve and its 
structure for the most part furnish important distinctions, as does 
also the basal areolation ; the cells in the upper part of the leaf, 
however, are too uniform to be of much aid, except in one or two 
cases. These islands are particularly rich in species of this 
genus, more so than any continental country ; indeed, all the 
European species are found in Britain, while two of our species 
are endemic. In several of the species the leaves are extremely 
‘fragile and deciduous, and, being capable of producing out- 
growths in the form of protonemoid filaments, afford a means of 
propagating the species. The measurements of the width of the 
nerve are taken just above the auricles when these are present. 

The number of layers of cells in the nerve as shewn in section 
is a character of slight value, as is also the presence or absence of 
furrows on the dorsal surface, except in the case of C. introfiexus ; 
Limpricht has however pointed out two distinct types of structure 
in these cells which are quite constant, and by which the species 
may be divided into three groups ; (1) C. brevipilus ; unique in 




1. Campylopus subulatus Schp. ex Milde in Rabenh. 
Bryoth. Eur. (C. brevifolitis Schp. Syn. ; C. fusco-lnteus 
Stirt. in Ann. Scot. Nat. Hist, vi, 117; Dicranum ex^‘ 
pallidum Stirt., op. cit., vi, 118.) (Tab. XI. K.). v ’ 

Short and very slender, yellowish, resembling the small’! 
forms of C. fragilis, but with shorter, more rigid leaves; stems' 
slender, fragile, J-l inch in height or at times taller, l-2in., densely 
gregarious or loosely tufted, not radiculose above in the type. 
Leaves short, erect, rigid, from an oblong base half the length of 


having the single layer of wide thin-walled empty “guide-cells” 
median, with stereid-cells both above and below (Tab. XIII. B. lx). 
(2) C. subulatus , C. Schimperi , C. Schwarzii ; in these the layers 
of thin-walled larger empty cells are anterior, consisting of a 
superficial ventral layer and a single median layer of “guide- 
cells,” while the posterior layers are of small, uniform, moderately 
incrassate cells (Tab. XL K. lx). (3) All the remaining species 
have the same two anterior series of large thin- walled cells, but the 
dorsal layers are composed of two forms of cells, small groups of 
minute, “very incrassate cells, almost without lumen (“stereid- 
cells”) , being interspersed between the larger ones (Tab. XII. A. lx) . 

Deriv. — / ca/*?rvAo-(kampylo) bent, and ttovs (pous) a foot ; 
from the cygneous seta. 

-/Leaves with hyaline points 2 

* / Leaves without hyaline points . 4 

Hyaline points short ; nerve with central large cells \.9. brevipilus 

/Hyaline points usually long ; nerve with anterior layer of wide cells 3 

^/Ls. auricled, dark-green ; upper cells long and narrow 7. atrovirens 

/Ls, not auricled, olive-green ; upper cells short 8 . introflexus 


a j not (or scarcely) auricled at base.... 
^ T \ auricled at base with swollen cells. 


•{&: 

e/ Ls. straight, almost entire ; cells near base very narrow. 
\Ls.r ' 


. almost setaceous, serrulate towards apex ; basal cells lax. 


Stem usually J-l inch, not radiculose 1 . subulatus 

/Stem taller, densely tomentose 1*. Schimperi 

f Nerve about J of base of leaf ; lamina usually widest at 

nj base 3 *. pyriformis 

] Nerve about J base ; Is. from longer base, lamina narrowed 
L at insertion 4. fragilis 

SJ Ls, strongly serrate above ; stem tall, not radiculose 6. setifolius 

/Ls. entire, or serrulate near apex only 9 

9/ Nerve J-J of base of leaf 3 , flexuosus 

/Nerve § or more of base 10 

f Ls, gradually tapering almost from base, entire ..... 2 . Schwarzii 

ICu Ls. with longer and wider base, more suddenly narrowed to 

1 the long subula, denticulate at apex...... 5 . Shamil 
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hyaline, not much altered, rarely forming distinct, minute, 
slightly inflated auricles ; basal cells narrow , rectangular, hyaline, 
very soon passing into the shorter obliquely rhomboid or sub- 
elliptical chlorophyllose cells which occupy the greater part of 
the lamina ; a band of extremely narrow, thin, hyaline cells 
usually forms a narrow border to the leaf ‘base for some distance 
higher than the hyaline cells extend in the interior of the leaf ; 
towards the apex of the leaf the lamina consists of a single row 
of short oblique cells reaching very nearly to the summit, where, 
however, the nerve is very shortly excurrent with a few denti- 
culations ; at base the nerve is very broad , usually nearly § the 
whole width , and forming the greater part of the subula above ; 
in section of about 4 layers of cells, two ventral layers usually 
large, thin- walled and hyaline ; posterior layers of smaller, 
uniform cells, the alternate cells of the dorsal row usually pro- 
jecting, owing to a slight longitudinal furrowing of the nerve at 
back. Seta erect, slightly bent in the middle, but not cygneous. 

Hab. Dry sandy spots by roadsides, etc. Rare. Fruit extremely rare. 

A pretty little species, known by its very slender habit and short leaves. 
The narrower hyaline cells at the base, extending only a short distance up- 
wards, together with the much shorter, straight subula, will distinguish it 
from almost all forms of C. fragilis and C. pyriformis, both of which differ also 
in the nerve section. C. Sclmarzii has the leaves distinctly auricled. The 
presence or absence of auricles in this as in some other species is a very un- 
certain character, some plants showing distinctly inflated tufts of angular 
cells, while in others they are barely distinguishable from the other basal cells. 
The nerve section, too, show r s a considerable amount of variation in the 
number of layers and the protuberance of the dorsal cells. Indeed, it is a 
difficult plant to distinguish certainly from starved forms of several of the 
other species. 

So many forms have been noted approaching var. elongatus Bosw. 
closely in height, that it seems impossible to retain it as a separate variety. 
The stems in this form may occasionally be radiculose in the lower part. 

> The fruit had only been gathered on the island of Varaldso, in Norway, 
until in 1899 Prof. Barker gathered a. tuft of it with several capsules in the 
R. Llugwy, N. Wales (cf. Rev. Bry. 1901, p. 13). 


* Campylopus Schimperi Milde (Tab. XI. L.). 

Differs from C. subulatus in the usually taller, more robust 
stems, with leaves more closely imbricated, the plants densely 
tufted and usually interwoven to near the summit with brown 
radicles , 1-3 inches high, usually bright green above, pale or 
brown below. Leaves much like those of the above species, but 
often long with a setaceous subula; basal cells very narrow, 
the angular vesicular, sometimes brown, and forming more or 
less distinct but minute auricles. Seta curved. 

Hab. Earth and rocks on mountains. Rare. 

All the above characters are more or less variable, and there is in fact very 
little to distinguish C. Schimperi specifically from C. subulatus . The more 
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robust habit and radiculose stems are the best characteristics, but the latter 
f, “Y no “ eans constant. Nor do X find that characteristics derived from the 
section of the nerve are of any more value. 

is nf 2 ^ 3 ® °- her s ‘ de , C - So }" n P eri ver y "early approaches C. Schwarzii, but 
to ot smaller size, with less defined auricles. 

The fruit has only been once recorded, in the Austrian Tyrol. 


2. Campylopus Schwarzii Schp. (C. purjmrascens Stirt. in. Ann. 
bcot. Nat. Hist, x, 109 ; C. symplectus Stirt. in Scot. 
Nat., No. xi, p. 234). (Tab. XII. A.). 

„ rp( , tl In d f nse ’ Sllk r 2-4 inches high, bright or yellowish 

fff n ’ stems more robust than in the species hitherto described 
e , ^ ie points, slightly radiculose. Leaves erecto- 
lllyT’ f ya : l $ nt . w,ten . df y or slightly bent at apex, gradually 

ZTuntTfZ fr om near the base, tubular, larger 

f d J V t,lan m c • bchtmpen, entire or with one or two indis- 

LL,,Lf!V/ a / ai ff' not hyaIme P° inted - Nerve very broad, 

those oft t 'S 1 ? ^ m sectl °? ° f 3-4 Iayers of ceils - resembling 
l f S \ s P?. aes - grooved at back above ; auricles distinct, 
slightly dilated, hyaline or red ; cells of the leaf-base narrowly 

L C Sn §U ar ’ Very , n T at mar ^ in ' above smaller, narrowly 
■rectangular or subquadrate-elliptical. Fruit unknown. Y 

iQQQ^'Lf' A Unii i [( i Hm J- Stirton - Ann. of Scot. Nat. Hist 

Indf SbutaL iediate in between C. Schwarzii 

ana c. subulatus. Nerve narrower, half width of base in section 

JeVcr^J L kX ce j Is - whlch become enlarged downwards, giving 

ce\h i m ' AurideS not hi S h] y developed All 
" f , dt . ck . of ? erve (except at extreme base) and in upper part 

ib/ mma h ' rectanglilar or ^adraU, rather largc^disLct, 

Bunt)™' AIl> ' ne r ° Cks : not common - The var. 0 Snowdon, 1865 (G. E. 

character in which this^pecics'differs^rom 1 ?™^ L ^. ny - iln £? rtant structural 
red tomentum of that suKh ! 1 ™ C ;^W>m, although the dense 
habit also preclude any great difficult^ +* *" - C % . Schwar ~ n ■' its size and 
distinct auficfe,“ugS v 8 ^der ' The P re sence of 
commonly relied on • but forms nf r c r,- . °( V e l ea i~hase, is the feature 
this structure, al though in a mifor df<^%V W a distinct a PP™* to 
back might also be pointed totathfe 1 groo . vm 8 of the nerve at 
least of the other pto which Bra tMeTnd® A ? Xlst V n some fo ™ s at 
posterior cells of the nerve having the 

in the shorter leaf and leaf-base* with ’ F ! om C. Snuwii it differs 

of the width, and with shorter a\rarat agreater proportion 

usua !i.)’ more attenuated, slender" f4ants with^more (hstaift leaves' “ d ” the 

It is and lert^T 11 C -«-"c. Schwarzii. 
it by Dr. Stirton but the differ^i P " f P * des . erves the specific rank given 

c - < « « 
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3* Campylopus flexuosus Brid. (Bryum jiexuosum L. ; 

Campylopus crenulaius Stirt. in Trans. Bot. Soc. Edinb. 
xxvi, 244 ; C. m e lap h anus Stirt. in Ann. Scot. Nat. 
Hist. xii,. 110; C. subcinereus Stirt. op. cit., viii, 105) 
(Tab. XII. B.). 

Extremely variable in size, colour, and habit; 4 inches 
high ; as slender as C. subulatus, or almost as tall and robust as 
C. Shawii ; leaves straight, small and rigid, or long and secund, 
often rather flexuose when dry. Usually in rather dense tufts, 
iomentose. Leaves lanceolate^subulate from a narrow , oblong 
base , tubular above, the lower usually reddish at base ; without a 
hyaline point ; margin usually denticulate for some distance below 
the apex ; nerve J 4 width of base , cells of the two anterior layers 
larger, thin-walled, about equal, of. posterior layers smaller, 
interspersed with groups of minute, very incrassate opaque stereid 
cells ; areolation rectangular and pellucid at base, with large, 
distinct, red, brown or hyaline auricles, cells above shortly rhom- 
boid or oval. Capsules often aggregated, thick-walled, dark 
brown, furrowed. 

Var. ft. itUginosiis Ren. Tall and slender with fewer radicles , 
■and less crowded leaves , which are more elongated, with a narrower 
nerve. 

Var. y. paradoxus Husn. (C. paradoxus Wils. ; C. leucophaeus 
Stirt. in Ann. Scot. Nat. Hist, xii., 110 ; C. obtectus Stirt. in 
Trans. Bot. Soc. Edinb. xxvi., 426 ; C. rubiginosus Stirt. in Ann. 
Scot. Nat. Hist, xv., 109). Shorter, softer; green above, whitish 
below ; stems sparingly radiculose. Leaves very short, with much 
broader somewhat obtuse points , nerve narrow, vanishing in apex . 

Var. 8. zonatus Limpr. (C. zonatus Mol. ; var. major Boul.). 
Tall, robust, in habit like Dicranodontium longirostre var. alpinum. 
Stems covered with red tonientum , Leaves secund, large ; nerve 
stout ; auricles very strongly developed and wide , purple red. 

Hab. On turfy ground in woods, and on rocks, common. The var. £ in 
marshes ; the var, y on rocks and soil usually in subalpine districts ; the 
var, § on rocks in mountainous country, rare. Fr. winter and spring. 

The commonest and most variable species, and difficult to define, though 
as a rule fairly easy of determination, the leaf-base, although variable, having 
a look of its own, perhaps chiefly arising from its narrow outline, with the 
nerve mostly narrower than in the allied species, and usually with distinct 
auricles. These are, however, occasionally almost obsolete, in which case we 
have a transition to the sub-spec, pyriformis. The marsh form usually given 
in English books as var. paludosus Schp. would appear to be the same thing as 
the var. uliginosus Ren. (Rev. Bry. i8Sy t p. 8i) and should be so cited. The 
var. paradoxus is in most works treated — though often doubtfully — as a 
species ; there is little doubt that Braithwaite is right in finally sinking it to 
varietal rank. A tall green form occurs with a long denticulate arista, 
resembling C. setifolius and not easy to separate. The latter, however, is a 
finer plant, with wider nerve, more finely setaceous leaves and wider auricles. 

The most frequent form has usually a bright reddish brown tint in the 
interior of the tufts, which is hardly found in the allied species. 
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* Campylopus pyriformis Brid. (Dicramim pyrijorme Schultz ; 
C. turfaceus B. ik S., Schp. Syn. ; C. pergracilis Stirt. in 
Ann. Scot. Nat. Hist, xiv., 105) (Tab. XII. C.). 

In short dense wide patches, 4—1 inch high , yellowish or 
olive green above, pale or reddish below ; stems slender , radiculose 
only at base . Upper leaves longest, from an ovate-lanceolate base,. 

length of leaf, quickly narrowed to a setaceous channelled 
subula ; nerve. width of base, excurrent in a short denticulate 
point ; in section similar to C. flexuosus ; basal cells rectangular,. 
lax, hyaline , narrower at margin, the angular few , hardly distinct / 
the cells as they ascend the leaf base become smaller and shorter,, 
at the shoulder becoming chlorophyllose, shortly rhomboid and 
oblique or sub-rectangular, and continuing so, but smaller, to 
the summit. Calyptra fringed at the base or rarely entire. 
Capsule smaller, elliptical, cylindrical when dry and empty. 

Hab. Peaty moorlands, heaths, etc., common. Fr. spring and summer. 

I have, after much hesitation, followed Boulay (Muscine.es de la France,, 
p. 51J') in placing this plant under C. flexuosus ; for, distinct as is the habit 
in the typical and most frequent form, the distinguishing characters of real 
importance are slight, if not entirely wanting. The usual form of C. pyriformis 
described above is a much more slender and delicate plant than the ordinary 
forms of C. flexuosus, with much smaller leaves, hardly showing a trace of 
auricles ; and it is probably the wide difference in general appearance that 
has caused the real affinity to be overlooked. On the other hand, C. flexuosus 
frequently presents forms quite as slender, and the leaves are sometimes 
quite as free from auricles, and I have found plants which I have been quite 
unable to refer with certainty to either species, leaves being found on the same 
plant with considerable variation as regards the development of the auricles, 
and intermediate between the two as regards the other characters. Indeed, 
both the width of the nerve and the form and areolation of the leaf-base vary 
greatly in both plants. Nor do the other characters, sometimes given, as for 
instance differences in nerve-section, appear constant ; indeed, this latter 
structure, although of great value in separating certain of the species of Campy- 
1 opus, does not appear to give characters of sufficient constancy to distinguish 
those which are closely allied. 

In C. pyriformis the areolation of the leaf-base is usually hyaline for a 
greater distance upwards than in C. flexuosus, and this gives the leaf and 
indeed the whole stem a whitish appearance. On the other side this feature 
brings it nearer C. fragilis, from which it is sometimes with difficulty separated; 
but the lamina in that species is narrower at the line of insertion than above, 
while in this the leaf is usually widest at the very base ; and the habit of 
C. fragilis is usually very different. 

When fertile, the fruit is produced in abundance, and the leaves are then 
usually not very deciduous ; but in barren plants the broken-off leaves often 
cover the whole surface of the tufts. Thevar. Moelleri (C. M uelleri Jur.) is 
only a form with the calyptra entire or very slightly fringed at base. I have 
found both forms on the same tuft. 

Plants of C. pyriformis gathered by Mr. D. A. Jones in two or three 
localities in N. Wales have short hyaline points to some leaves. This may, 
perhaps, be discolouration due to scorching ; it is liable to give rise to con- 
fusion, but is extremely rare, and the absence of auricles, together with the 
nerve section, will identify it. 
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4, Campylopus fragilis B. & S. (Bryum fragile Dicks. ; 

Campy lopus eitrescens Stirt. in Trans. Bot. Soc. Edinb. 
xxvi., 245) (Tab. XII. D.). 

Taller than C. pyriformis and usually more robust, 2 inches 
high, more radiculose, with longer, straighter, very silky leaves, 
less flex nose when dry ; the colour of a brighter green, often 
yellowish, whitish below and shining from the hyaline leaf-bases. 
Frequently it becomes very densely tufted, when the stems are 
usually more robust, often two inches high, and the leaves 
broader, shorter, more rigid, more closely imbricated, very white 
and shining below. The leaves are fragile and deciduous , but 
not so generally as in C. pyriformis. The form of the leaf also is 
rather different, the leaf-base being somewhat longer in proportion 
to the whole , and the lamina is narrowed at the base of the leaf ; 
nerve broad , 4-f width of leaf at base, in structure similar to that of 
C. pyriformis / cells of base lax and hyaline , the angular not or 
hardly distinct ; upper cells, capsule, etc., as in that plant. 

Hab. Turfy soil and rocks ; frequent. Fr. rare ; spring. 

Best distinguished by the nerve section, the wide cells of the leaf-base, 
which separate it from C. Schimperi and C. subulatus , and the wider nerve and 
lamina contracted at the base, by which it is known from C. pyriformis. The 
compact forms with shorter leaves have been distinguished as a variety and 
even as a species under the name of C. densus B. & S., and they are markedly 
different from the typical form, but are connected with it by too many inter- 
mediate links to be separated. On the whole, the more robust habit and 
distinct appearance make this a species not difficult to recognise from C. 
pyriformis ; and from most of its congeners it is usually distinguishable by 
its short, neat habit, and shining leaf -bases. It usually grows in smaller, 
neater tufts, and is more frequently found on rocks than most of the species. 

5. Campylopus Sliawii Wils. (Tab. XII. E.). 

In tail, dense, slightly radiculose tufts, 2-4 inches high , 
yellowish green or olive brown, dark brown below ; plants robust , 
not much attenuated above, the leaves very large, closely set , 
erect o-patent or secund, slightly flexuose when dry, larger and 
longer than in C. Schwarzii, from a much longer leaf -base, quickly 
contracted to a longer, much narrower , setaceous but not hyaline 
point, distinctly denticulate at apex, with often a few denticulations 
for a little distance below, at back of nerve smooth or faintly 
muriculate, not denticulate ; tubular with the margin incurved 
from near base or somewhat higher up ; nerve usually about f 
the width of the base , but somewhat variable, smooth at back ; 
in section like C. setifolius. Cells at base rectangular, rather wide, 
quickly becoming rhomboid, above rhomboid with rounded 
angles, or oval; auricles large, inflated, hyaline or coloured, 
scarcely wider than the rest of the lamina. Fruit unknown. 

Var. p. hamatus Schp. Leaves very densely imbricated, 
broader, hamaio-secund. 
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shortly rhomboid or elliptic ; very small and rhomboid-elliptic 
in the upper part of the leaf. Capsules aggregated, ovate-pyriform, 
lid rostellate, half the length of the capsule. 

Var. fi. iniermedius D, A. Jones in Journ. of Bot., 1917, 
p. 265. Leaves less finely subulate , less strongly toothed; nerve 
narrower , often less than half width of base; basal cells laxer, 
with thinner walls. 

Hab. Rocks among grass and heather ; very rare in England, Wales, 
and Scotland, less so in the west of Ireland. Endemic in Britain. Fruit very 
rare. The var. ft very rare, Merioneth. 

Another very fine and interesting species, hitherto un known outside the 
British Isles. It is easily known by the wide auricles and the strongly hispid- 
denticulate, not hyaline, longly setaceous leaf-points. 

The outer cells of the auricles are usually hyaline, the inner, together 
with the base of the nerve, deep orange red. 

The broad shining leaf-bases are still more conspicuous in this species 
than in C. Shawii in the dry state, owing to the much laxer disposition of the 
leaves, and give a very characteristic appearance to the plant. Occasionally 
denser forms occur, with closer leaves, when the microscope is needed to 
determine the species with certainty. 

The var. ft is perplexingly intermediate betweeen C. setifolius and C. 
flexuosus, with which species it is indeed connected by intermediate forms. 
Certain characters, however, notably the habit and colour, and the nerve 
section, seem to indicate its relationship being closer with C. setifolius . 

There is some resemblance between the leaves of this species and those of 
some of the species of Dicranum and of Dicranodontium longirostre ; but the 
present is a more robust plant than most of these, with the leaves not falcato- 
secund ; and in any case of difficulty it will be certainly dispelled with the 
microscope, those species at all resembling it in habit having always a much 
narrower nerve ; D. longirostre var. alpinum is the only one about which 
confusion is really likely to arise, and this has the leaves less strongly denticul- 
ate above, and of a different form at the base, being more quickly narrowed 
and with the margin more strongly enrolled below, and the nerve narrower ; 
the upper cells, too, are quite different. 


7* Campylopus atrovirens De Not. (C. longipilus Brid., 
Schp. Syn. ; C. Fergussonii Stirt. in Trans. Bot. Soc. 
Edinb. xxvi, 243 ; C. perplexans Stirt. op. cit. 5 xxvi, 247) 
(Tab. XII. G.) . 

Tall, 2-8 inches high , bright or dull green above, black or 
golden yellow below. Stem soft, very slender, hardly radiculose 
above, leaves rather laxly placed, long, straight, tubular above 
from an oblong-lanceolate base, margin entire, nerve half width 
oj base , somewhat variable, excurrent in a hoary, denticulate , 
very slender hyaline arista of varying length ; in section of about 
four rows of cells, median posterior cells mostly of the stereid 
form, the dorsal series larger, the alternate ones protruding, so 
that the leaf is grooved at back ; auricles distinct, coloured, 
inflated ; basal cells rectangular, quickly becoming obliquely 
l homboid and elliptic, in all the upper part of . the leaf narrowly 
■, rhomboid , oblong or linear,, ventricular. 
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Var. /S. falcatus Braithw. More robust, shorter ■ leave* 
Jalcato-secund or regularly circinate. 

Var Y . muticus Milde (var. epilosus Braithw., Handb Ed 
i.; C . prasino-rufus Stirt. in Ann. Scot. Nat. Hist, xv 'l08)‘ 
M;!:»» ender ’ leaV6S shorter ’ the hair-points almost entirely 

i 7 ar ; u’ ’ S rM ilis Dixon, Journ. of Bot. 1902, p. 374. Extremely 
slender, the shorter forms resembling C. pvriformis, 1-21 inches 
high ; bright or yellowish above, yellowish brown below not 
black; densely tufted Leaves often longer than in the type 
but much narrower the subnla and hyaline arista exceedingly 
slender ; upper cells usually rhomboid, thin-walled. 

z a 

ssSSSSSS 5 * pA’fcsas 

happens, therefore that th<?v a ^ a * S0 ver ? ; it sometimes 

careful search They Are 3 fr m ? ons P lcu ° us a . lld onl y to be found by 
hence in the youngest leaves of + “t 11 the leaves are mature, 

be found the >' ^ill usually 

frequently brol^n ff t„ 4 ,i IP leaves, as m the older ones they are 

on some of the older t » usi ] ail 5 ; reveal a very short hair-point 

Stirt. (Ann. of Scot. Nat. Hist 19(31 v^lll) 0 ^ M the Var incuyva ^ 

«■ 

appearance of ^ none of the ordinary 

and intermediate forms are' not wantint Th le&f structur e, however, agree. 
What in the type, but in the older leav’ec u E p f r a re°lation varies some- 
walls become thickened and the eeilo 1 h aV 68 mwell -developed plants the cell- 
Xhe fruit is described h‘ n r Le ^ have a characteristic vermicular form, 
authority seems insufficient ( Hedwigla ; 1900 > P- 15 2), but the 

Pyrenees ; cf. ReviErTmiLp. 123 Wever been gathered in th ® 

conjunction" With ^h^narro ven^' S ' ^ a * r *P°* nts > the distinct auricles taken in 
readily disti.^ishlt upper cells and the dark colour w!5 


s. Ca “Pylopus introfiexus Brid. (Dicramm introHexum 
xiir A.). ■ Not.. Schp. Syn.) IjZ 

oii ™ » ***< 
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in a conspicuous hyaline denticulate arista, deeply grooved at back 
above , with alternate furrows and ridges, which may almost be 
termed lamellae ; angular cells hyaline or reddish, rather wider 
than the rest of the basal cells, forming indistinct , hardly inflated 
.auricles, which, however, are usually conspicuous in the older 
leaves from their reddish brown colouration; basal cells small, 
rectangular, hyaline, passing obliquely upwards and outwards 
in a triangular marginal band ; very abruptly passing into small , 
.obliquely rhomboidal chlorophyllose cells , almost uniform throughout 
the rest of the leaf. Capsules aggregated, hardly furrowed, 
rugulose at base. Male plant, simple, slender, the leaves small 
and distant below, gradually enlarging to a coma at apex. 

Hab. Heaths and rocky ground ; rare. Fruit very rare, not found in 
Britain. 

C. intro flexus is easily known from all the other species except C. brevipilus 
by the characters italicised above ; indeed, the colour and the hair-points 
alone serve to distinguish it at first sight ; the sudden transition from the 
hyaline to the chlorophyllose cells in an obliquely ascending line is very 
noticeable ; this is, however, more or less shared by the next species, which in 
other respects also is somewhat difficult at first to separate. The hair-points 
in the present plant are usually longer and more conspicuous — in the dry 
state by the imbrication of the leaves they are collected into a very distinct 
■penicillate tuft at the top of the stem — the margin is not recurved in the 
upper part, the cells are shorter and hardly sinuose, and the deeply furrowed 
nerve is distinctive. In winter, when the young leaves are hardly mature, 
the hair-points are sometimes very inconspicuous, but they are later on 
developed. 

The leaves are broader, shorter, and more rigid than in most of the species, 
and the aspect of the plant when dry, and especially the male plant, is not 
unlike that of Polytrichum piliferum. 

C, introftexus is a southern species, which does not reach much further 
north than the south-western parts of England and Ireland. It has been 
found, however, in Wales. 

Another southern species, C. adustus De Not., resembles dwarf plants of 
C. atvovirens, but has a narrower nerve, $■ width of leaf -base, and shorter cells. 
According to Limpricht, however, it lacks the stereid cells in the nerve, and 
must be placed near C. subulatus . Specimens gathered in the Channel Isles 
have been referred to this species, but they are by Braithwaite considered to 
be a form of C. atrovirens. 


9. Campylopus brevipilus B. & S, (C. fulvo-viridis Stir t. in Ann. 

Scot. Nat. Hist, xi, 105 ; C. pelidnus Stirt. in Scot. 

Nat., No. xi, 233) (Tab. XIII. B.). 

A very variable plant in size and colour, 1-3 inches high, 
usually pale, but at times dark green above and black below ; 
resembling C flexuosus var. itUginosus , but with less flexuose 
leaves when dry ; stems easily separable, slender, leaves usually 
rather loosely set, sometimes interruptedly tufted. Leaves subu- 
late from a lanceolate base, rather narrow, margin involute, 
towards the summit very narrowly recurved, faintly denticulate 




Deriv. — 8i/cpavo-(dicrano) two-pronged, and d<Wr-(odont) 
h. Referring to the forked peristome teeth. 
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above, at apex with a toothed point which is usually slightly 
elongate and hyaline ; nerve rather narrow , J width of base or 
less, in section of 3-5 rows of cells, the larger series (“guide- 
cells”) occupying the middle of the nerve, with stereid cells above > 
not large empty cells as in all the other species ; not grooved at 
back, very slightly denticulate at back above. Angular cells 
very variable, hardly distinct, or forming distinct auricles ; cells 
pale, the basal rectangular, in older leaves sometimes becoming 
elliptical, with the walls thickened and slightly porose, passing 
into the chlorophyllose as in the last, but less abruptly ; upper 
cells longer than in that species, narrowly linear-rhomboid or 
elliptical with a sigmoid curve ; the marginal very narrow. 
Perichaetial bracts with the margin recurved. Seta cygneous, 
rather short and thick. 

Var. jS. aimculaiiis Ferg. (C. aurescens Stirt. in Ann. Scot. 
Nat. Hist, viii, 104). Auricles enlarged, very distinct, 

Hab. Moist heaths and bogs. Not frequent. The var. j8 less common. 

A very variable species in size and habit, and also in the development of 
the auricles and of the hair-point ; the latter is often altogether wanting, 
and every form of transition may be found between the var. auriculatus 
and the forms with the auricles scarcely traceable. The areolation is, however, 
distinctive, and, taken with the narrow nerve and the frequent presence of 
the short hair-point, will afford a pretty certain means of determining the 
plant ; the recurved margin in the upper part is also characteristic, but is 
sometimes very slight and inconspicuous. Occasionally, in drier spots, the 
hair-points become elongated and the plant then simulates C. introflexus. 

The fruit has only once been found, in 1895, by Jdrgensen, inWest Norway. 

C. ( Trachypogon ) aurescens Stirt. appears to me, from authentic specimens, 
to be a robust, golden yellow form of this species, with the lower basal cells 
next the nerve frequently incrassate and porose. It is practically identical 
with the var. auriculatus. 


25. DICRAHOBONTXUM B. & S. 

Stems slender, tomentose ; leaves setaceous , with a broad 
nerve. Capsule symmetrical , on a flexuose curved seta ; cahptra 
entire at base ; peristome teeth cleft to base into two sub-equal, 
subulate divisions, remotely articulate. 

Somewhat intermediate between Campylopus and Dicranum> 
with the habit and entire calyptra of the latter genus, but with 
the deciduous leaves, the capsule and broad nerve of the former ; 
differing from both in the peristome. 


loa 


25. DICRANODONTIUM. 

Dicranodontium longirostre B. & S. (. Didymodon longirostmm. 
Starke ; Didymodon denudatus Lindb., Braithw. Br. M, 
FI. ; Dicranum notabile Stirt. in Scot. Nat., No. xii, p. 257), 
(Tab. XIII. C). 

In soft, silky pale green tufts, with slender, flexuose, radi- 
culose stems ; leaves easily deciduous , flexuose-sp reading or 
falcato-secund, from a semi-sheathing convolute base gradually 
narrowed to a flexuose, very finely setaceous point, tubular 
above ; margin involute, sub entire or finely denticulate towards 
apex ; nerve width of base, excurrent at apex in a rough 
point, thick, prominent at back, in section of several rows of 
minute incrassate cells with a single median row of larger hyaline 
ones. Auricles large, inflated, distinctly wider than the leaf 
base, hyaline or reddish brown ; basal cells rectangular, upper 
narrowly elliptic, or rectangular rhomboid. Seta cygneous , 
capsule small, cylindric ; lid straight, subulate, as long as capsule. 
Peristome pale red. Dioicous. 

Var. alpinum Milde ( Carnpylopus alpinus B. & S.). Taller, 
more robust / leaves closer , not deciduous , firmer , usually more erect. 

Hab. Banks and rotten wood in mountainous districts ; not common. 
The var. g in grassy places on mountains, rare. Fruit extremely rare, autumn 
and winter. 

Somewhat resembling Ditrichum flexicaule, but with more divergent, 
flexuose leaves, which differ entirely under the microscope in the large auricles ; 
the Ditrichum, too, is almost confined to calcareous rocks and ground. 

D. longirostre , and especially its var. g, resemble certain species of 
Dicranum ; but the form of the leaf-base with wide auricles and its areolation 
will separate it with ease from most of them ; D. asperulum also has a rougher 
subula and more serrate leaves and D. longifolium has a very different nerve 
section. 


26. DICRANUM Hedw. 

Plants varying in size, often tall and robust ; leaves often 
falcato-secund, smooth or papillose, lanceolate or lanceolate- 
subulate , elongated ; nerve usually narrower, sometimes dilated ; 
areolation rectangular at base, with distinct angular cells. Seta 
erect, very rarely curved ; capsule erect or inclined, rarely strumose, 
often unequal, curved ; lid rostrate. Calyptra entire at the base 
(very rarely slightly fringed). Peristome teeth red, confluent at 
base, broad, cleft about half-way into 2 or 3 unequal divisions, 
minutely vertically striate below, transversely barred within’ 
(Tab. XIV. C. 6.). 

After a little practice the student will not have much diffi- 
culty in recognising a species of this genus, but it is difficult to 
define the characters which give it its distinctive habit ; the leaves 
are usually falcato-secund and subulate, and the capsule has an 
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appearance rather distinctive ; the larger species could hardly be 
taken for anything else unless for a Campylopus, and that genus 
usually has the leaves more erect and straight. However, there 
are a few species which it "would be hard to distinguish as belonging 
to this genus upon first acquaintance, without microscopical 
examination. 

Deriv. — hiKpavov (dicranon) a two-pronged fork, from the 
form of the peristome teeth. Some of the earlier bryologists 
{followed in the first edition of this work) accent the first syllable, 
but the a is long in the Greek compound, and there is, therefore, 
no reason why the more usual and more natural pronunciation 
should not be given. 

The species fall somewhat naturally into the following 
Sections : — 

A. ARCTOA. Plants autoicous, stems hardly radiculose ; 
leaves lanceolate-subulate, mostly entire or nearly so. Nerve 
in section of homogeneous cells, without guide-cells. Capsule 
very small and very little exserted, or distinctly strumose when 
dry on a longer seta. Plants usually small. 

B. EU-DICRANUM. Plants robust, the leaves usually 
broad, mostly serrate ; lower cell- walls, and often the upper, 
interrupted by pores. Nerve in section of differently formed 
cells, with median guide-cells. Capsule on a long seta, cernuous, 
more or less curved, rather large. 

C. APORODICTYON. Plants dioicous ; stems radiculose ; 
leaves subulate, entire or serrate, lower cell-walls (alone) rarely 
porose. Nerve in section (except I), longifolium) as in B. Capsule 
rather small, usually erect and symmetric, longly exserted. 


. ("Leaves transversely,, undulate 2 

^Leaves not transversely undulate 5 

9 C Upper cells long and narrow, communicating by pores 3 

Upper cells short, quadrate or irregular, not porose 4 

( Plant firm ; Is. recurved at margin below, with long spinulose teeth at 

o I margin and back of nerve above 6, undulatum 

1 Plant weak ; Is. with saw-like teeth, nerve almost smooth at back 
l 9. Bonjeani 

jf Leaves tapering, not papillose 8. Bergeri 

Leaves more suddenly acuminate, papillose above 7. spurium 

cf upper cells long and narrow, porose ; plant robust... 6 

° \ Upper cells without pores 7 

, 6 f Seta solitary ; leaves spreading or secund .......10. scoparium 

\ Setae aggregate; Is. more uniformly falcato-secund... ij, majus 

7 /Nerve J or more of base, forming a long, fine subula.. 20. loneifolium 

\ Nerve not J of base. .g 

« f Ls. suddenly narrowed above the wide base to long, fine, toothed points ., .9 
0 \ Ls. gradually tapering . . ... . ... , . , . .... , . ... ... . . .... . . . f 0 

g/ Leaves with basal wing serrulate ...19. asperulum 

\ Basal wing entire, leaves falca^ -secund 18 . uncinatum 
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Iq/Ls. distinctly serrulate above, papillose at back of apex 11 

\Ls. entire, or serrulate at apex only, smooth or nearly so 12 

* I / Plant small, Is. strongly curled when dry ; capsule erect 17. montcmum 

\ Plant larger ; Is. scarcely curled ; capsule cernuous 12. fuscescens 

f Plant slender, densely matted with tomentum ; lower cells 

12^ of leaves porose 14 . elongatum 

Plant less compact ; basal cells not porose (except molle and fuscescens)... 13 

13 / Plant small ; leaves nearly all broken across 15. strictum 

\ Leaves not fragile 14 

24 / Ls. strongly curled when dry. with distinct teeth at apex 16. flagellare 

\Ls. not or slightly curled, entire or finely serrulate 15 

15/ Upper cells of ls. all quadrate ; stem radiculose 16 

v \ Upper cells (or some of them) elongate ; stem rooting at base only 17 

I -/Basal cells rather short, not porose 13 . Scottianum 

1 \ Basal cells longer, porose 12. fuscescens 

jyf Capsule suberect, furrowed, neck tapering ; seta short j. fulvellum 

\ Capsule cernuous, neck strumulose when ripe ; seta longer 18 

jg f Tall ; ls. silky, basal cells porose ; capsule oblong 5. molle 

\ Plant ! -2 inches high ; basal cells not porose . 19 

19/ Ls. flexuose-patent ; male flower far below perichaetium 3. schisti 

\Ls. falcato-secund ; male flower close below perichaetium 20 

Ls. with few angular cells ; capsule short, obovate 2. falcatum 

\ Angular cells distinct, coloured ; capsule oblong-cyli'ndric 4. Starkei 


A. ARCTOA. 



1, Dicranum fulvellum Smith (Bryum fulvellum Dicks.) 
(Tab. XIII. D.). 

Very densely tufted, dark or yellowish green, brown or 
blackish below ; 1-2 inches high. Leaves secund, falcate 

above, flex nose when dry ; from an oval base quickly narrowed to a 
subulate limb, very narrow at apex and entire or minutely denti- 
culate ; angular cells large, few , brownish, not inflated ; the 
basal narrow, linear, upper also linear but shorter, the marginal 
row often of almost quadrate cells ; nerve very narrow at base, 
forming the greater part of the subula. Capsule slightly exserted 
on a short seta, reddish brown, oval, with an equal neck, or very 
slightly asymmetric, wide-mouthed and almost turbinate after 
the fall of the lid , sulcate ; lid obliquely rostellate ; peristome 
teeth large, wide-spreading when dry. Male flower just below 
the perichaetium, gemmiform. 

Hab. Clefts of rocks on high mountains.' Not common. Fr. summer. 

Somewhat resembling Blindia acuta, but with less xigid, secund leaves, 
and less ^ distinct, not enlarged nor orange auricles. The capsules are usually 
present in great numbers, and readily distinguish it from others of the genus 
by their small size, their form, erect and equal, and their striation and wide-* 
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Rocks and stony ground on the higher mountains ; not common. 


Readily known by its beautifully 
the oblique and unequal, - ” 

the shorter capsule, the 
angular cells from the next two 
more compact habit. 

D. mediellum Stirt. is a 
protuberant walls, 5 
however occur in both D. Stark ei 
occur connecting them with the 
as varieties. 


c __ s and re S l d ari y falcate or circinate leaves * 
fi! rUmOS ® f a P sul ® separates it from the last ; 

leaves, and the indistinct 
hich it has a much neater, 

so that the k s?,h,dl“' with , sh ° rt u PP er cells with decidedly 
- - the s «bula is markedly papillose; similar forms 
a and P • fchtsti, but as intermediate forms 
respective types, they cannot well be defined 


spreading peristome, 'I here is some variation in the form of the ri-be and 
empty capsule, which may be found in the same tuft rounded-oval with an 
neS pt n , eCk an *u 0I i Iy sl ] gM y striate > 01 narrower, turbinate with a tapering 
of twfn h<5 n ’ and ® ore dee Ply sulcate. Owing to erroneous descriptiof 
hLn t rfr P a .“.C /“ fo / W r, aS smooth - our plants have not unfrequently 
ransn^ PP Th d ^ elong D : hyperboreum CM., which has a deeply furrowed 
S ?,',,/ i att f ®pecres is, however, a distinctly stouter plant, larger in 
It n nn£fr rt > i nd When ° I1Ce know " scarcely to be confused with D. fulvellum. 
it appears to be a rare species, confined to quite high latitudes D Anderssoni 

be°en P 'fo 3 und° in y tb U r d SpedeS di * ering ia its immersed capsuS has 

STh ta 5 £,£7“' “ d * h “ 1 '* l00k ' a “» ”« h ™ ““** 

ths a , n « two i°llo win g species are among the smallest of the genus ■ 
the latter differ not only m the fruit, but in having longer more graduallv 

the" ™wld af ‘ baS , eS - ma ^ nal Cells of the ha * e in alftlS gro^p above 

the coloured angular cells are wider than the median. 5 1 


2. Dicrannm falcatum Hedw. ( D . mediellum Stirt. in Ann Scot 
Nat. Hist, xii, 113) (Tab. XIII. E.). 

in Jjt °? en tal i er patches than the last, which it resembles 
at thfsnmmit°if lb ^ aVes , fe S ul ^ l y M^to-secund, especially 
I a an e , r^l° f the , st ® m > hardly altered when dry, from l 

Sf'i _ base gradually subulate > concave, margin entire or 

very distinct K Pe? i ' t ang .\ llar cells f ew > brownish, not 

, ' , ’ u ' * be °iber basal cells linear, the upper shortly rec- 

tmignkr, small, smooth. Capsule on a longer seta, smalfsub- 

fontraoteTh f K° Wn .T reddish - smooth ’ w hen dry and empty 
contracted below the wide mouth, and sometimes irregular! v 

furrowed or wrinkled, with a more or less evident struma b Celk 

of exotheemm small, short, with rather thick, dark wahs Annulus 

jS£. Pt " tat *- ■ 
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almost so, smaller ; upper cells slightly protuberant so that the 
subula is more or less papillose ; capsule shorter, with a tapering 
neck, only indistinctly strumose, smooth or faintly and irregularly 
furrowed when dry and empty, pale brown with a red mouth. 
Cells of exothecium with thin, pale walls. Male flower far below 
the perichaetiwn, usually near the base of the branch, axillary or 
occasionally terminal on a short branchlet. 

Hab. Clefts of mountain rocks, rare. Fr. summer. 

Very near D. Starkei, but differing in habit, colour, direction of leaves, 
which are papillose above, in the smooth capsule, and especially in the position 
of the male flower. I have not unfrequently found the male flower terminal on 
a short branchlet, which afterwards innovates below the flower, so that the 
latter ultimately appears to be axillary though not strictly so. 

A peculiar form was gathered on Meall na Saone, by Mr. D. A. Jones, 
having male flowers on distinct plants, and therefore being functionally at 
least dioicous. It is possible however that the male stem might innovate 
below the flower as in the plants described above, and subsequently produce 
-fertile flowers. 


4. Dieranum Starkei W. & M. (Tab. XIII. G.). 

Resembling D. falcatum, but taller, 1~3| inches high, with 
looser stems and more distant less firm and less strongly and 
regularly falcate leaves, fiexuose when dry ; of a brighter, not 
brownish green. Leaves longer, from a broader lanceolate 
base ; entire or frequently denticulate for some distance below the 
apex ; areolation rather wider and larger, angular cells distinct , 
brown, forming clearly-marked auricles / nerve very narrow, 
excurrent. Seta considerably longer ; capsule of a duller and 
paler brown, long, cylindric, inclined, curved, striate when dry, 
strumose ; lid longly subulate, oblique, peristome paler. Cells of 
exothecium thin-walled, long and narrow. Annulus broad, 
separating. Male flower close beloio the perichaetiwn. 

Hab. On mountains, in similar localities to D. falcatum. Fr. summer. 

Distinguished from D. falcatum by the distinct auricles, and longer, 
paler, striate capsules ; from D, schisti by the characters detailed under that 
plant. It is usually a larger plant than either, with looser, longer leaves, 
secund but not so regularly falcate as in the former, more so and less crisped 
when dry than in the latter. It varies, however, considerably, giving rise to 
some troublesome forms. On the one hand in its smaller and less developed 
states it bears great resemblance to D. schisti, especially in the capsule, and I 
have seen plants that could scarcely be determined except by the position of 
the male flower. Even in otherwise well developed plants the capsule is 
sometimes small, scarcely strumose, and smooth or very indistinctly and 
irregularly furrowed. The angular cells also, though as a rule affording a 
good character of distinction between this and D . falcatum, are occasionally 
poorly marked. On the other hand D. Starkei in its taller and more robust 
forms comes very near to D. molle, and is occasionally very hard to separate 
from it ; the lower cells next the nerve have the walls at times slightly porose. 
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B. EU-DICRANUM. 


Taller than D. Starker, with which it has considerable affinity ; 
2-o inches high, yellowish or olive green above, dark brown or 
rarely whitish below, in large, soft tufts; leaves long, straight 
and erecto-patent, or slightly secund, rarely falcate ; from a 
broadly lanceolate base longly subulate with the margins incurved , 
entire, acute at apex ; nerve very narrow, usually hardly ex- 
current , angular cells distinct, large, orange brown, forming 
distinct auricles ; the other hasal cells long, narrow-linear, with 
the cell-walls interrupted by pores , upper cells linear or narrowly and 
sinuoselv elliptical. Capsule oblong-cylindric, incurved, cernuous 
S"S htl y strumose, smooth or faintly striate ; peristome dark red. 
Male flower close to the perichaetmm, 

Hab. On the highest Scotch mountains ; very rare. Fr. summer. 

, , . ■ 1 have remove i d D - wolle, following Hagen, to Eu-Dicvanum • the structure 

1 th th s p r oseceUs - bei v§ perhaps ° f ™ %££££ 

an“the non the + sub ^’miose ^psule, the autoicous inflorescence, 

rnhnc+h ™‘-™ dlCU, ? se stems ' and lts general likeness to D. Starker Its 
Wilson ° f D :fft sce . sc ? ns or small forms of D. Bonjeani. 

resemblinco in ti S w T a Van .f/ of D ' Siarkei - to which « bears much 
dSlv hml ° rm n Wlth , secund leaves = but the leaves are 

2.0 To- An' b ? a< ? er as weI1 as longer, the areolation is different and 
the lamina of the subula is continuous to the apex and broader The fruiting 
characters are ataost exactly the same, except tha? the capsules shVM? 

rf S ems are s ? ft and flcxib le. whence the namegiven to it by 
^ llson. The leaves are hardly twisted or altered when drying bv which it 
may usually be distinguished in the field from D. fuscescens, but somefoms 
of that species, especially the var. congestum, are hardly separaWe fromlt 
without the microscope, though perfectly distinct when so idewed and the 
same may be said of D. scoparium var. spadiceum ’ 


6. Dieranum undulatum Ehrh. (Tab. XIII. I.). 

wirle tnft<! S dfl bUS i t ’ tall i 3 r i0 l n - hi § h ' decumbent at base, in loose, 
vrin f T d y C °f d Wlth tomentur n, bright shining yellowish 
green. Leaves very long, spreading or squarrose, slightly turned 

0 us° D idaffi e tnft tim f' the u UP ,? er r ct 0r faintl y secun d, farming a 
, sP^te tuft, not much altered when dry, from a lone- broadlv 

lanceolate base gradually narrowed to an elongate, flexuose bit 


26. DICRANUM. 


109 


not very narrow, sharp acumen, margin recurved below for about 
■J-J the length of the leaf, thence upward strongly spinosely 
serrate to apex ; nerve narrow, vanishing in the apex, with two 
serrated ridges at back above ; cells at angles wide, orange brown, 
a patch of interior ones often hyaline, forming auricles which 
together cover about half the width of the leaf, the. median cells 
between these and the nerve very narrow ; all the rest of the cells 
almost uniform throughout the leaf, linear-fusiform or narrowly 
and longly elliptical , the walls incrassate with rather few but very 
distinct pores, the marginal cells somewhat shorter. Peri- 
chaetial bracts long, broad, convolute, forming a cylindrical 
sheath ; setae aggregated , 2-5, rarely single, pale red, long ; 
capsule rather small and short , gibbous, curved, striate and pale 
brown when ripe and empty. 

Hab. Woods and heaths. Very rare. Warwickshire {B agnail, 1887); 
Perthshire (Meldrum) ; Forfarshire (Miss C. Lyell) ; Surrey (E. F . Shepherd, 
H. W. Monington ) ; Gloucestershire (H. P. Reader). Fr. late summer. 

D. undulatum is one of the finest of our species, and it is remarkable that 
its presence should have been so long undetected in this country, being as it 
is a widely-distributed plant on the Continent and in N. America. It recalls 
the most robust forms of D. scoparium, but its leaves are as long as or longer 
than those of D. majus, though straighter, and so strongly undulated and 
rugose as to give the dry plant a distinct silky sheen. The recurved margin 
at base and the very coarse serratures above are quite enough, by themselves, 
to separate the plant from all forms of D. scoparium and D. majus. The 
fruit has not been found in this country. 


7. Dicranum spurium Hedw. (Tab. XIV. A.). 

Green or yellowish green, robust, 2-3 inches high, less densely 
tufted than the next species, less tomentose. Leaves somewhat 
enlarged and tufted at the summit of the stem, when dry incurved 
and cirrate-crisped in the upper half, strongly rugose, broadly 
oval, wider above than at the line of insertion, quickly contracted 
to a more acute acumen (than in D. Bergeri), which is usually 
twisted ; margin more or less serrate above ; cells at base as in 
D. Bergeri, above also similar, but rather smaller, more crowded 
and more irregular, with somewhat sinuose walls, at back scabrous 
with strong, rather distant, conical papillae ; rough also at back of 
nerve. Seta pale, rather short ; capsule rather broader than in 
D. Bergen, curved, irregularly sulcate when dry, with a short 
often strumulose neck. 

- Hab. Bogs and sandy heaths in woods, etc. ; rare. Fr. late summer. 

Easily known from the next species by its leaves broader at the base 
and more quickly acuminated, twisted when dry, papillose at back ; from all 
tbA other species with undulate leaves by the small, irregular, papillose upper 
cells. It is a less distinct plant in its habit than D. Bergeri owing to the 
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more convolute leaves with narrower points, which bring it nearer to D 
hvTtcT’ 11 f sufficie ” tl y parked to be quite recognisable in the field 
P y *1 ™ u .? h broader, more flaccid, and more rugose leaves than the ordinary 
can ° r any °? er s P ecles : certain states of D ■ Bonjeani, however 

m ihl ^ Se ? a !' at 5 d exce P t Wlth the aid °f the microscope. The nerve’ 
bark h Of i hand ’ 'fn* 6 P r “ ent P lant ls more yellow and conspicuous at the- 
back of the leaves than I have ever seen it in D. Bonjeani The naoillae 
vary somewhat in distinctness on different leaves. 3 P 1 111 e 

8. Dicranum Bergen Bland. ( D . Schraderi W. & M Schn 
Syn.) (Tab. XIV. B.). ’ P ' 

In large dense tufts, 2-6 inches high or more, dull green or 
more usually bright yellowish green, robust, tomentose with brown 
radicles. Leaves crowded, erect, and slightly spreading, hardly 
secund, when dry little changed, only very slightly flexuose 
strongly undulated and rugose, especially when dry • slightly 
widening upwards from the insertion as in the last species and 
broadly ovate, rather quickly narrowing to an oblong or broadly 
im J J ' somewhat obtuse at apex or obtusely pointed • margin 
slightly denticulate towards apex, but variable, sometimes almost 
entire ; nerve narrow, vanishing below the point, faintly denti- 
culate or almost smooth at back, when dry conspicuous and 
^mmg , ^ cells at angles orange-brown, quadrate, forming con- 
spicuous auricles, narrow on each side of the nerve ; above these 
a few cells are rectangular, the rest all narrow-linear sinuole- 
with the pores of the cell walls, incrassate, gradually shorter 
upwards, in upper part of leaf small, short, with incrassate walk 
Sft <"“*t triangular, etc. 

wM;. : S ” 1 "' ******* curved, striate 

Hab. Bogs on heaths. Very rare. Fr. autumn. 

with Thort, irregular 1 iireolation^’ d “ dulate . d ^es, 

less flexuose when dry, less convolute above leav <* 

seta is rather longer and the capsule a little narrower Tt , The 

Aulacomnium palustre more closely than any snecieq of i+c em ^ es m habit 
the strongly undulate leaves win distingukh^iUn ?he fiefd Td^ 3 ’ 
microscope the auricles, the elongated basal cells aud +b/^ Under „ the 
upper ones will readily determine it. U ' d t:he non-papfllose 

than^n\he?i^ietf species^ tmt thiiffeature^is th^moie"* 03 *^ at the P° ints 

that they are less convolute or 

and shining in the uppe'rleav^when d^y 116 nerVe ^ back markedl y yellow 

compactum Ren.^CardO^^anTthe^is also^as^theT't 1 ’^ SteTOS ( var - 
m the amount of denticulation of the leaf-ma?gin some ^nation 

from North America with short narroV kl^nd 4h the ^ forms 
less elongated and lar^ ^ the ce ^ s more or 


in that plant. 
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0* Dicranum Bonjeani De Not. (D. palustre B. & S.,. Schp. 
Syn. ; D. inierludens Stirt. in Ann. Scot. Nat. Hist, xii>, 
114). (Tab. XIV, D.). 

In its typical form the species grows in close tufts of a pale- 
fawn or light green colour, more slender than D. scoparium , with 
the leaves erecto-patent or only very slightly secund, straight and, 
appressed when dry, often in interrupted tufts, shorter (2-3 lines),, 
and less narrowly acuminate above , with a broad point , transversely 
undulate when moist, more or less distinctly serrate on the borders,, 
less concave, the nerve smooth or faintly serrate at the back, very 
narrow at base, the upper areolation irregularly hexagonal- 
elliptic. Seta solitary or sometimes in pairs, paler , rather more 
slender ; capsule very similar, but shorter and usually lightly 
striate, rather paler. " Male flower usually on a separate plant.. 

Var. ft. juniper if olium Braithw. Leaves broader , rigid,, 
erect , straight, brownish. 

Var. y. calcareum Braithw. Shorter, more rigid ; leaves 
secund, sub-falcate , concave , and sub-tubular above , undulate- 
only at apex, and slightly serrate only towards point. 

Var, 8. rugif olium Bosw. Leaves spreading, strongly rugose 
above and undulate throughout the greater pari of their length , 
sometimes contorted and twisted. 

Hab. In marshes and on heaths in shady places. Common. Var. ^ 
less common ; var. y on chalk hills, rare ; var. 8 in bogs, rare, Fruit rare,, 
late summer. 

Besides the above varieties, D. Bonjeani presents many other less distinct 
or less widely spread and hence unnamed forms ; it occurs with long, flexuous 
stems and distant, bright green, strongly falcate leaves, resembling slender 
states of the next species ; sometimes it is very tall and robust, 4-6 inches, 
high, with densely packed leaves ; the latter vary greatly in length, form, 
and amount of serrature and undulation ; a form occurs in bogs with long 
narrow strongly serrate leaves, the whole of the blade strongly undulated, 
remaining rugose when dry, and reminding us of D. undulatum. 

In its ordinary forms it is not a difficult plant to distinguish. The short 
leaves with broad points, less serrate at back, the rather wider and more 
pellucid areolation, and the more or less strongly undulated leaves are characters 
one or more of which will always be found, and in practice the only plants 
with which there is likely to be any confusion are certain forms of the next 
species, which may be difficult, if indeed possible, to separate with certainty. 
The ordinary forms of that species are known by the leaves with longer, 
narrower, linear-subulate points and nerve 4-winged and serrated at back. 
The habit and the upper areolation separate the present species easily from 
I). Bergeri. It varies much in colour, being sometimes almost black, at 
other times of a beautiful glossy golden green. 

The fruit is much more rare than that of D. scoparium with us, but in 
North America would appear to be not at all uncommon. The name palustre 
by which it is often known, but which should give place to the earlier name, 
is fairly appropriate, but the plant is by no means confined to marshy ground. 
I have found it growing abundantly on the thatched roof of a church in Suffolk 1 

.1 am doubtful whether var. calcareum is more than a somewhat starved 
form, owing its characters to the dryness of its station. The var. rugif olium 
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has been gathered in numerous localities and certainly is striking enough to 
deserve rank, although, as with the last named, its permanency as a variety 
tnay be open to question. “ J 


(Bryum scoparium L.) 


10. Dicranum scoparium Hedw. 

(Tab. XIV. C.). 

A very variable species, in its typical form somewhat 
resembling D. majus, but smaller, more densely tufted, the leaves 
shorter (2.1-4 lines), more crowded, often in' interrupted tufts, 
less regularly falcate, sometimes erecto-patent, but almost 
always more or less turned to one side, glossy yellowish green, 
narrower at base, less concave, not, or very rarely, undulate, 
slightly fiexuose at the point when dry, the subula broader and 
shorter (but longer and liner than in D. Bon'jeanif the nerve 
slightly narrower at base, with three or four ridges at back above 
which, with the margins, are usually serrate ; lowest basal cells 
rather laxer, rectangular, with thinner walls, the upper rather 
wider, the marginal cells in the upper part usually pellucid 
forming close but less acute serratures ; cell- walls all porose’ 
the contents more distinctly chlorophyllose, often, in the younger’ 
active leaves, mixed with oil globules. Seta solitary, reddish 
rather stouter ; capsule cernuous, arcuate-cylindric,' rufescent’ 
not striate, with a distinct but not strumose neck ■ ’ lid with a’ 
stouter beak. 

Van fl. paludosum Schp. 7 all, bright green, usually very 
white with tomentum; leaves secund, hardly falcate, sharply 
toothed , transversely undulate near apex. In boggy places. 

Var. y. orthophyllum Brid. In dense tufts; leaves erect 
toothed^ eqUdly ° r SUsMly SeCUnd ’ SUbuk narrow ’ distinctly 

spriictum Boul. (vars. alfiestre and turfosum, Braithw. 
Br. M. rl.). In dense tufts ; leaves erecto-patent, more or less 
appressed and rigid when dry ; varying in length and acumination 
entire, and smooth at hack above, or faintly denticulate, channelled 
or tubular m the upper part. 

Has. : Woods, heaths, etc. Common The var ft in 

Var. y on heaths, frequent. Var 8 on . moorland hefths^d' rockfanTfa 
mountain woods, not common. Fr. late s umme r. a d m 

^4. h Yr d f T ^ he h + ead of ., var * spadiceum Bonlay has united the various forms 

w all T° st or ^ Ulte entire leave s, the most distinct of which are described 

by Braithwaite under the heads of var .alfiestre Hnehn described 

Mde ; these although differing in habit are much alike in form and* structure 
0 ieafj and togetiie r constitute a well-marked variety, which has been by 
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many authors ranked as a separate species (D. spadiceum Zett.). It connects 
the present species with D . fuscescens through the smooth-leaved vars. of that 
plant ; I have indeed seen specimens which it is very hard to separate from 
forms" of D, fuscescens var. congestum except by the rather more elongated 
cells with the upper cell-walls somewhat porose. _ It comes also extremely 
near D, molle, and some forms can hardly be distinguished from that plant 
except by the porose upper cell-walls and rather wider upper areolation. 

On the other hand, through the var. paludosum and other forms, D. 
scoparvum is closely linked with D. Bonjeani ; indeed Roell, in an interesting 
discussion on the forms of these two species ( Hedwigia , 1893, pp. 198, sqq ; ) 
states that in N. America so many intermediate forms are found that it is 
quite impossible to refer certain barren plants without doubt to either species, 
and all that can be done is to refer the forms with more narrowly acuminate, 
often falcate leaves and rather longer upper areolation, to JD. scoparium , 
and those with the contrary characters to D. Bonjeani. The forms of D. 
scoparium with undulated leaves are rare, and may usually be recognised by 
their longer, finer, more channelled points more strongly toothed at the back. 
When in 'fruit it may be recognised by its firmer, red seta, and. reddish brown 
capsules, but even these characters are occasionally found in D. Bonjeani. 
On the whole I think the student must be prepared to find that some forms 
cannot be labelled with a great degree of certainty. 


11. Dicranum majus Turn. (Tab. XIV. F.). 

Very tall and robust , 2-5 inches high, the stems tomentose, 
only loosely coherent above, glossy yellowish or deep green, slender, 
prostrate below and ascending. Leaves very long (3-5 lines), 
not crowded, always regularly falcato-secund, hardly altered when 
dry, from a broad half-amplexicaul concave base gradually 
narrowed to a long channelled subula, not transversely undtilate, 
the lamina distinct to the apex ; nerve narrow, vanishing in the 
point, with several rows of teeth in the upper part at back ; margin 
strongly toothed above ; angular cells lax, quadrate, brown, 
next the nerve thinner and paler ; above linear-rectangular, 
5-8 times as long as broad, very similar to apex , but shorter and 
smaller in the upper part ; all with the walls very porose , giving a 
sinuose outline to the cell ; rather obscure, smooth at back. 
Setae 2 or more , sometimes as many as 5, from the same perichae - 
Hum , rarely single, slender , flexuose, pale yellow ; capsule rather 
small, arcuate, oblong, greenish brown, faintly striate, finally 
blackish ; lid with a very long and slender beak. Male flower 
gemmiform, among the tomentum of the stem. 

Hab. Woods in mountain districts, not unfrequent. Fr. late summer. 

One of the finest species of the genus, almost always readily known by 
its tall lax stems with regularly falcate leaves, larger and longer than in 
D. scoparium, the only plant with which it is likely to be confused. When in 
fruit the aggregate capsules on pale slender setae are unmistakable ; tall 
barren forms of D. scoparium may occasionally resemble it, but the leaves of 
that plant are always shorter, and usually less regularly falcate, the areolation 
rather wider and more pellucid, more distinctly chlorophyllose, looser at base, 
and the tufts denser. I have however seen forms of D. majus which it is 
extremely difficult, in the absence of fruit, to separate from D. scoparium . 

D. majus, unlike its near allies, is not a very variable species. 

F 
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12, Dicranum fusceseens Turn. (D. Fergussoni Stirt. in Ann. 

Scot. Nat. Hist, viii, 42). (Tab. XIV. E.). 

Usually robust, 1-4 inches high, dull or yellowish green,, 
foment ose/ Leaves rather closely set, more or less secund or 
sometimes strongly falcato-secund, when dry distinctly crisped , 
especially the upper ones, from an oblong-lanceolate base gradually 
narrowed to a long fiexuose channelled subula ; nerve somewhat 
variable in breadth, width of leaf at base or sometimes wider, 
closely denticulate at back above, often excurrent in a more or 
less strongly toothed point ; margin usually strongly denticulate 
above , but sometimes entire or nearly so, occasionally slightly 
recurved ; cells at angles lax, quadrate, brown, narrower towards 
the nerve, forming distinct coloured auricles ; other basal cells 
elongate, linear, 3-8 times as long as broad, with the cell- walls 
with or without pores ; in the upper part of the leaf base becoming 
shorter and more or less quadrate, or irregular , angular , at apex 
often rather larger and elliptical-rhomboid ; upper cells usually 
very strongly papillose at back, but variable in this respect, and 
sometimes quite smooth. Capsule on a long rather stout seta, 
inclined , gibbous, arcuate , greenish brown till ripe, finally reddish 
brown, striate, when dry and empty silicate, constricted below 
the mouth in front ; lid longly subulate, oblique. 

Var, jS. falcifolium Braithw. Densely tufted, deep green ;; 
leaves all falcato-secund, shorter and less attenuated above. 

Var. y. congestion Husnot (Z>. congestion Brid., Braithw. 
Br. M. FL). Leaves broader , the nerve narrower, the subula 
less elongate, less serrate at margins and back , smooth or only 
faintly papillose. Upper cells larger, longer, sinuosely elliptic - 
rhomboid [not short, quadrate and angular) . 

Hab. Among grass and upon rocks, on mountains, frequent. The var. 
g not common ; the var. y on high mountains, rare. Fr. autumn. 

A very difficult and variable .species ; the leaves may be smooth or 
highly papillose, entire at margin or closely denticulate, narrow or broad 
at the base ; the fruit varies in colour, in the amount of striation, in direction, 
and in form from broadly ovate to narrowly cylindric. The form that must be 
looked upon as typical has very narrow elongated fiexuose leaves, from a 
narrow base, with rather broad, thick nerve, about J width of base, highly 
denticulate at back and margins above, with the cells spinosely papillose ; 
areolation rarely porose, quickly becoming shortly rectangular and almost 
quadrate at the upper part of the leaf -base, rather regularly arranged, and 
more or less uniform from thence to the apex, or somewhat elongated above ; 
in the var, conge stum the leaves are less elongated and fiexuose, the nerve 
narrower and leaf-base wider, and the cells, instead of quickly becoming short 
and sub-quadrate in the upper part of the leaf-base, become gradually shorter, 
elliptical, and simiose, and it is only quite high up in the subula that they become 
short, irregularly rhomboid or elliptic, at the apex sometimes much elongated 
and larger ; in no pari does it show the minute more or less regularly sub- 
quadrate, papillose cells of D. fuscescens, I have not, however, found the 
characters other than that of the areolation ascribed to D. congestum by 
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Braithwaite either constant in or peculiar to the congestum form, and I do not 
think it can properly be accorded a higher rank than a variety. I gathered 
it, for instance, very distinct in areolation and form of leaf -base, on the summit 
of Ben Lawers in 1893, but with longer leaves much more narrowed above, 
than in the plant described and figured by Braithwaite. I have also found 
plants with some leaves having the areolation of typical var. congestum , 
while leaves on the same stem have quite different cells, closely approaching 
those of the type. Nor can the presence or absence of pores be looked upon 
as a good specific character, for specimens may be found showing all the 
features of typical D. fuscescens , but with the lower ce 1 walls distinctly porose. 
As a rule, ' however, the areolation characteristic of the type is associated 
with thin-walled, non-porose basal cells. 

I have dropped the vars. pexicaule Wils. and rohustum B. & S., feeling 
convinced that they are better merged in the var. congestum, with which they 
agree entirely in the important character of the areolation and smooth leaf 
apex, differing only in secondary characters such as occur quite as markedly 
in allied species, as D. Bonjeani , etc., without being held there to constitute 
good varieties. 

D. Mnehlenbeckii B. & S., has been recorded from one or two localities* 
but I have not seen any specimens which I. could refer to it. It is a continental 
plant, perhaps best regarded as a sub-species of D, fuscescens, from which it 
differs in the leaves more crisped when dry, highly tubular above and concave 
below, with the lower areolation laxer and' thin-walled, the stems highly 
tomentose, .etc.- 


I), fuscescens may be recognised from Z). scoparium by the narrower 
leaves, more crisped when dry, and the minute upper areolation. It much, 
resembles 1). Scottianum, in some of the forms of var. congestum , but the basal 
areolation is. longer, with, the cell walls perforated by pores, and the habit is 
different ; the form of the capsule distinguishes the species further, but 
this is . often absent, especially in D, Scottianum . The var. congestum ' also • 
veiy closely resembles I). molle, both in habit and in leaf structure, but the 
latter plant has the nerve at the bhse of the leaf much narrower, and all the 
uppei areolation distinctly longer and in proportion narrower. 

I have gathered a curious form of D. fuscescens on a tree trunk near 
1 enmaenmawr, N. Wales, with very short basal cells. 

A very remarkable form was gathered by Mr. T. H. Russell near Loch 
Garten, Inverness, with the capsule almost or quite erect and symmetric, 
the lid suberect or inclined not decurved. The leaf structure approached 
very close to var. congestum. 


C. APORODICTYON. 


Turn. 

Ann. 


, Braithw. 
Scot. Nat. 


13. Bicranum Scottianum Turn. (D. Scottii 
Br. M. FI. ; D. subnit-escens Stirt. in 
Hist, viii, 44). (Tab. XV. B.). 

Robust, in dense large rounded tufts, 1-3 inches high, dull or 
yellowish green, tomentose. Leaves crowded, larger than in the 
allied species of this Section, rather rigid, glossy, slightly twisted 
and appressed when dry, patent and subsecund when moist from 
an oblong base gradually linear-lanceolate, broader than in any of 
the following species in the upper half, quite entire or with only 
a tew very obscure denticulations at the apex ; nerve f-J width 
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of base, thick, shortly excurrent, smooth above, areolation at 
angles large, orange brown, forming distinct auricles ; above these 
almost from the base, the cells are very small, narrow-linear or 
r j!°™ boi , d > 2 - 4 tunes as long as broad, quickly becoming shorter 
clhphc-rhotnbotd; m the upper part as wide as long, rounded’ 
quadrate, or irregular, very small; all golden vellow or pellucid 
with rather thick walls, smooth at back. Capsule sub-cSindric 
erect straight or slightly curved, sub-plicate when dry Peristome 
teeth short, only slightly cleft at apex, fragile. ^ristome 

Chiefly “ the West; not 

See ^ more at ^me with us 

WhiC Th h eTu V if when entiCUla t te leaVCS and stiU sh ° rter chlompl^llSfcells"' 68 ’ 
Jhe huit when present is produced in abundance. P } 1 

14. Dicranum elongatum Schleich. (Tab. XV. A.) 

In „ ^ r S e compact tufts, densely tomentose nale vellmvich 
f'“ n ' 3 f Wsh Stems straight, with thi leaves r«»2 

"M’rZi d 7' ? e "PI* r ™y little twisted ; eSJto-Datent 
r slightly secund when moist, straight rather small anri + 

from an oblong-lanceolate base linear-subulate ending- in a verv 

aWp W ’ a ^ t6 ’ bUt not ™ry elongate or flexuose point Channelled 
above, entire or verv faint! v tnnthi-J at 1 ’ onannenea 

rather ill-defined below! excurrent anS “IT? narr0W and 

leaf minute, oval. Capsule small greenish brn^ Lh * f the 
ovate and gibbous • rarelv short a b ,° - subcer nuous, 

(var. orthocarpum CM.) ; peristome teeth irregular SymmetricaI 
Shetlands. Cheviots. S ’ Fr 0C i C at e al siimmer. PlaCeS ’ V6ry mre ‘ Scotch Alps. 

stems'interwoven wik'reddilhtomfntum^n thfleaf it hal Str ? ight ’ s . Iender 
of D.fuscescens, but it is known from the ordinary fnrll a? most a miniature 
entire leaves. Several allied species have smaller almost 

and in N. America. Of these ° n the C °"tinent 

B«« L«™ (Hedwigia, 1900, p, 

15. Dicranum strictum Schleich. (Tab. XV C) 

straight or slightly Setose wh^'d^tj 
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with the apex usually broken off ; from a narrow lanceolate base 
finely canaliculate-subulate, entire or faintly denticulate at margin 
above, nerve narrow at base, about f of width of leaf, smooth 
at back above ; cells at angles lax, brown or hyaline, forming 
moderately distinct auricles ; usually, but not always, a few 
narrower cells intervene between these and the nerve ; basal 
cells elongate-rectangular, thin-walled, 4-8 times as long as broad, 
gradually becoming shorter above, very shortly rectangular or 
almost quadrate near the summit, smooth at back. Capsule 
oblong-cylindric, rather small, smooth ; lid subulate, straight. 

Hab. Old rails and trunks of trees, rarely on walls ; very rare, and 
sterile in Britain. Staffordshire ; Yorkshire ; Midlothian ; Inverness. 

Bloxam’s Staffordshire plant was recorded as D. viride , and is described 
by Braith waite and our other authors under that name. Mr. Bagnall however 
kindly sent me one of Bloxam’s original specimens, together with specimens 
gathered by himself in one or two other localities in the same district (one 
from a mud-capped wall near Alton, Staffs. ! ), and an original type specimen 
of Sullivant’s of D. viride ( Campylopus viridis Lesq. and Sull.) ; and after care- 
fully comparing these and other specimens of D. strictum and D, viride, I 
have no hesitation in saying that all our British specimens belong to D. strictum . 
In D. viride the areolation of the whole leaf, almost to the auricles, is very 
small, firm and short, the cells even close to the base being hardly twice as 
long as wide, and almost all are chlo ropy llose. On the other hand D strictum 
has a much longer areolation throughout at least the greater part of the leaf, 
all the cells of the leaf-base being elongated, and for a long distance upwards 
from the base free of chlorophyll. All our plants agree exactly with the 
latter, with perhaps a slightly less clear demarcation of the basal auricles. 
The basal cells are quite as long and narrow throughout the whole expanded 
part of the leaf, and show no approach to the short, chlorophyllose, firmer- 
walled cells of IX viride. Husnot gives a futher distinction, viz., that the wide 
auricular cells of D. viride extend to the nerve, while those of D. strictum 
do not occupy the whole width of the lamina, a few rows of narrower cells 
intervening between them and the nerve ; I am inclined to doubt whether 
this distinction is a perfectly constant one ; but so far as it goes it distinctly 
supports the view taken here, our British plants never showing the auricles 
extending markedly to the nerve as in D. viride. The leaves too, though 
slightly crisped when dry, are much less so than in that species, and even the 
amount of curling which is present is chiefly accounted for by the plants 
being for the most part young. Mr. Bagnall’s later gathering, from Alton, 
in which the plants are older, show the typical straight, rigid leaves of D. 
strictum. This is also the case with the Edinburgh plant. 

Bloxam’s specimen is mixed with a little Dicranoweisia cirrata, and 
it seems just possible that a leaf or two of this may have been examined 
with the Dicranum , and have given rise to a supposition that the basal areolation 
was variable in character ; at any rate the cells in that species have a marked 
resemblance to those of D. viride , although the basal angular cells are less 
distinct. 

it may be noted that quite recently, indeed since the above was written, 
M. Camus has published a paper showing that the French plant hitherto 
recorded as D. viride, from Coetquen (Cotes-du-Nord), is really D. strictum , 
a species which he remarks has hitherto been considered absent from the 
lowlands of middle Europe. 

D. fvaqili folium Lindb,, another very brittle-leaved plant, is nearer 
D. fusee see ns and D. elomatum, with the lower cel 1-walls distinctly porose ; 
it is found in Scandinavia and N. America. 
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The plate representing this species (Tab. XV.C.) shows the areoiation 
(near the base) of D. Divide as well as that of D. striatum, for purposes 
of comparison. 

16. Dicramim fiageliare Hedw. (Tab. XV. D.). 

In close tufts, 1-2 inches high, bright or yellowish green, 
radiculose, frequently emitting numerous axillary, erect, straight 
flagella with minute leaves. Leaves curved, subsecund, crisped 
when dry , from an oblong base gradually narrowed to a linear- 
subulate tubular acumen, slightly denticulate at and near the 
apex ; nerve narrow but variable, usually width of base, not 
excurrent, slightly denticulate at back near apex ; angular cells 
wade, quadrate, yellowish brown, reaching to or almost to the 
nerve ; above rather loosely rectangular, becoming shortly 
rectangular in the limb, towards the summit quadrate or nearly 
so, irregular , angular, smooth at hack . Capsule elongate, cylindric, 
symmetrical or faintly curved, striate when dry; lid subulate, 
oblique. 

Hab. Rotten tree trunks, very rare ; Kerry ; Kent ; Staffordshire ; 
Berks. Sterile in Britain. 

On the Continent this is a not unfrequent species, and its rarity here is 
therefore somewhat remarkable. The fiagelliform branchlets are not always 
present. It is then much like D. montammi , but that species forms neater 
rounded cushions usually (in this country at least) on living trees, and has 
the leaves papillose at back, more denticulate above and more closely and 
strongly crisped when dry. From D. strictum it differs in the hardly fragile, 
crisped, denticulate leaves, the latter character separating it from D . 
Scottianum, which also has much smaller, more rounded areoiation, and with 
us at least grows in quite different situations. 


17. Dicranum montanum Hedw. (Tab. XV. E.). 

In small dense rounded cushions, bright or dark green, hardly 
1 inch high. Leaves spreading or subsecund, strongly crisped 
when dry, rather shorter and smaller than in the last species, from 
a lanceolate base gradually narrow-linear, less acutely subulate, 
slightly tubular above, distinctly denticulate towards apex at 
margin and on the hack of the nerve , which is narrow, about £ 
width of base, not excurrent ; cells at angles not much enlarged , 
hyaline or brown, the other basal cells narrowly hexagonal- 
rectangular, thin-walled, above shorter, in the upper part sub- 
quadrate, strongly papillose. Capsule oblong-cylindric, erect or 
slightly curved, finally plicate. 

Hab. Roots and trunks of trees in woods, etc. ; rare. Sterile in Britain. 

The distinctly papillose and strongly denticulate shorter leaves, much 
crisped when dry, abundantly distinguish this plant from the allied species. 
The margin is frequently minutely denticulate almost to the base by the 
projecting transverse walls of the cells. The apex is wider than inthe preceding 
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species or indeed than any of this section. The small deep green cushions 
with strongly crisped leaves are not unlike those of Dicranoweisia cirrata, 
but under a strong lens the denticulations of the subula are apparent. 

A tall, lax form was gathered by Mr. J. B. Duncan in Shropshire. 


18. Dicranum nneiiiatiim C. M. ( Thysanomitrium uncinatum 
Harv. ; Dicranodontium circinatiim Schp. Syn. ; Di- 
cranum capnodes Stirt. in Scot. Nat. No. xii, p. 257). 
(Tab. XV. F.). 

Golden green, reddish brown below, in lax tufts, 2-6 inches 
high, robust. Leaves glossy, laxly placed, regularly folcato-s ecund 
or circulate , hardly altered when dry ; the upper very long, from 
a short, broadly oblong sheathing base, hardly the length of the 
leaf, quickly contracted into a lanceolate-subulate channelled limb, 
which gradually narrows to a long setaceous point. Nerve ■§— J 
width of base, very thin, in section of a median row of large empty 
cells, with numerous stereid cells before and behind, marginal 
cells on both faces rather small, turgid at back of leaf ; finely 
denticulate at back above, excurrent in a spinulose arista ; margin 
at base entire, near the summit finely denticulate. Angular cells 
wide, very thin and hyaline or pale brown, occupying all the base 
to the nerve, very distinctly marked in the older leaves from the 
rest of the cells ; above these the cells are golden green, the 
median widely rectangular with dark walls, gradually narrowing 
upwards, the outer in several rows of very narrow linear cells forming 
a broad marginal band becoming wider as it passes upwards ; 
about the shoulder of the leaf-base the cells become uniform, 
narrow-linear, obscure, continuing so to the summit, a single 
marginal row usually being rhomboid or elliptical with projecting 
oblique walls forming minute denticulations which become more 
distinct towards the apex. Seta short, .arcuate or straight ; 
capsule erect, cylindric , dark brown ; peristome teeth, cleft half 
way, the divisions subulate. 

Hab. Mountain rocks in woods, etc. ; rare. Fruit very rare, not 
found in Britain. 

A very tine plant, usually very distinct, but when starved resembling 
some falcate-leaved forms of Dicranodontium longirostre. It differs from 
D. ioneifolium in the narrower nerve of very different structure, and in the less 
alpine station as well as in habit, the leaves being more setaeous, not 
whitish below, etc. D. uncinatum is very frequently associated with D. 
asperulum in the field, and some slender forms come very near that plant 
in habit, and indeed can scarcely be distinguished in the field, but D. asperulum 
is usually recognised by the less falcate, more flexuose leaves, and may always 
be known under the microscope by the margin sharply and closely denticulate 
from the base upwards. 

The distinctive areolation of the leaf base is best seen in the older leaves, 
and their rich and varied colour makes them a beautiful object under the 
microscope. 

The calyptra appears to be slightly fringed at base, in this respect showing 
an approach to Campylopus. 
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19, Dicranum aspernlum Mitt. {Dicranum aristatum Schp.. 
Syn.) (Tab. XV. G.). 

In paler, more silky tufts than the last species, less robust 
and less glossy ; stems very slender. Leaves usually readily 
deciduous, erecto-flexuose or falcate, from an oblong-lanceolate 
sheathing base, rather longer in proportion to the length^ of the 
leaf, narrowed to a fine channelled setaceous subula ; margin from 
the middle of the leaf -base upwards densely and strongly denticulate / 
nerve about ^ width of base, at back above with several serrate 
ridges, excurrent into a densely spinulose arista / angular cells 
lax, hyaline, reaching to the nerve ; above rather laxly rectangular* 
chlorophyllose, narrower towards margin, decreasing in width 
upwards, in the upper part resembling those of the last species, 
but shorter and less obscure. Seta straight, capsule oval-cylindric* 
erect. Peristome teeth cleft half-way. 

Hab. Sandstone rocks on mountains. Rare. Sterile in Britain. 

A somewhat variable plant, and occasionally coming very near the 
last species ; usually however the much closer denticulation of the margin, 
from very near the base of the leaf, and the very rough arista, together with 
the more slender habit and smaller, less regularly falcate leaves, will distinguish 
it. The auricles also are somewhat wider and mote distinct. There is a 
tendency towards the same peculiarity in the basal areoiation, but it is not 
nearly so marked. It resembles Dicranodontium longirostre even more closely, 
but the same characters will usually separate the two, and the auricles of the 
latter plant are more distinct and the nerve rather wider. 

This and the preceding species resemble Dicranodontium in the habit 
and the leaves, and have been included in that genus ; but the capsule and. 
peristome are quite dicranoid. 


20. Dicranum longifolium Ehrh. (Tab. XV. H.). 

In compact, pale, bright green, soft, silky tufts, stems ascend- 
ing, here and there geniculate. Leaves long, falcato-secund, 
hardly crisped when dry, from a lanceolate base longly subulate- 
setaceous , tubular above ; nerve very broad , J or more width of 
base, widening a little just above the line cf insertion, occupying 
all the upper part of the leaf, remotely denticulate above at back, 
more closely at apex, in section of three rows of nearly equal, 
empty , hyaline cells ; margin slightly denticulate above ; angular 
cells lax, hyaline or brownish, reaching to nerve, above hexagonal- 
rectangular, decreasing in size upwards, to narrowly elliptical or 
linear. Capsule erect, straight or incurved, cylindric, smooth. 

Hab. Mountains, rare; only recorded from three or four localities, 
in Scotland, Sterile in Britain. 

Distinct from all the other British species in the great width of the nerve, 
rendering the leaf-bases pale and shining, and therefore not likely to be taken 
for any other under the microscope ; in habit it is much like forms of D. 
fuscescens, but can generally be recognised by the pale, whitish green, glossy 
leaves, which are more finely setaceous than in that species. 
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D, albicans B. Sc S., a continental species, has a still wider nerve, occupying 
the greater part of the leaf-base ; indeed leaving hardly any margin, and 
in this respect forming a transition to Leucobryum. 

D. Sauteri B, & S. is described by Braithwaite as British, but its authority 
is doubtful, being confined to unnamed specimens found in a herbarium 
mixed with other mosses labelled as from Braemar. In addition to this 
uncertainty there is considerable doubt whether D. Sauteri is anything more 
than a variety of D. longi folium ; the only important differences being the 
more sparing denticulation and the considerably narrower nerve, | width 
of base ; several observers have found, however, that the former character is 
not constant, and the Marchese Bottini states that he has found both plants 
growing together, with many intermediate forms as regards even the width 
of nerve. I have hardly felt justified, therefore, in retaining it as a species, 1 * * 4 
whether or not it be actually a British plant. 


Tribe 7 . Leucobryeae. 


27. LEUCOBRYUM Hampe. 

Mosses of a peculiar habit, growing in dense white or glaucous 
luffs , with close tumid foliation. Leaves composed entirely of the 
nerve unfit the exception of a few rows on each side (principally near 
the base) of very thin hyaline cells ; nerve of two or more layers 
of large rectangular hyaline cells, their internal walls perforated 
with larf e circular pores, with a central layer of narrow chlorophyl- 
lose cells. Calyptra, capsule and peristome dicranoid. 

The species of this genus are for the most part tropical, and 
bear some superficial resemblance to Sphagnum in their colour 
and their hygroscopic properties ; they are, however, intimately 
allied to the Dicranaceae, and between them and species of 
Dicranum such as I), longifolium and D. albicans , or, as far as 
the leaves are concerned, C. fragilis in Campylopus, there is 
practically no difference in structure of any real importance except 
the pores in the cell -walls of the nerve. 

Cardot has recently given us a masterly treatise on this genus 
(Recherches Anatomiques sur les Leucobryacees, Cherbourg, 1900). 

Deriv.— \€VKo-(leuco) white, and hr yum, moss. 

/Tall ; leaves 2-4 lines long ; capsule arcuate, strumose 1 . glaucum 

\ Short ; leaves 1-2 lines long, thin ; capsule almost erect, hardly 

strumose r*. albidum 

1. Leucobryum glaucum Schp. (Tab. XVI. B.). 

In very dense soft tufts or patches, 2-8 inches high ; pale 

glaucous green above, whitish below. Stems dichotomously 
forked, robust , without radicles, very fragile. Leaves crowded, 
erecto-patent or slightly secund, appressed when dry, entire, 

Fi 
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tubular from the incurved margins, oblong-lanceolate or lanceolate 
from an oval base, contracted at the insertion ; formed almost 
entirely of the broad thick nerve, with 2-6 rows of very thin, 
hyaline, rectangular or linear cells on each side, forming a pale 
inconspicuous band widest below and vanishing at about half-way 
up the leaf or higher ; the apex either acute or rather obtuse 
with a short apiculus. Dioicous ; capsule variously exserted, on a 
dark brown seta, inclined, more or less arcuate , small, castaneous, 
oblong or cylindric, striate, when dry furrowed, strumose. 
Peristome deep red, dicranoid. Lid longly rostrate. Male 
plants in distinct tufts, more slender, flowers terminal. 

Hab. Heaths and woods on turfy ground. Common. Fruit rare, 
all through the wintei months, and persisting through the year * very abundant 
when produced. 

The apical leaves often produce at their tips a tuft of radicles whence 
a F e , developed a cluster of minute plants, these subsequently falling off and 
giving rise to new colonies. Minute, lanceolate leaves are often found among 
the ordinary ones. 8 

When dry the plants lose much of their colour, becoming almost white 
The capsules are small for the size of the plant. 

A curious state from Hedsor, Bucks., collected by Miss C. M Gibbings 
since found in other localities, forms spheroidal balls or cushions entirely 
unattached, consisting of^terhs radiating outwards from a central point 
and showing no lack of vigorous growth in spite of the freedom from anything 
like attachment, which obviously must have lasted for a considerable period 
I have described elsewhere a similar curious state of things in Porotrichum 
alopecurum. 


* Leucobryum albidum Lindb. ( Dicranum albidum Brid • L 
minus Hampe, Braithw. Br. M. FI., Vol. I., Suppl.)’ (Tab* 
XVI . Ad . 

Much smaller than the above species, in dwarf, very dense 
tufts. _ Leaves crowded, shorter, narrower, more acute, less 
spreading. Capsule slightly inclined, almost symmetrical scarcely 
strumose. J 

Hab. New Forest (. Piffara !). 

This plant has been variously ranked as a variety of L. glaucum and 
as a species, but I ana convinced that it is hardly deserving of specific rank 
The New Forest plant, of which I have a specimen, through the Wne“of 
Dr Braxthwaite, is very distinct in its minute capsules, only slightly curved 
and the general smallness of its parts ; but even there the leaves arevariabie 

°t ^ * S disti ? ctl y unequal and prominent, 

almost to a struma * Moreover, m specimens from the U S A 

sent by Mrs. Britton, the plants, though slender and small-leaved are taller* 
and the capsule is exactly that of L. glaucum . And further I have nathprpj 
a plant m the New Forest which, while named X. glaucum by Dr Braithwaite 
much resembles the smaller form, and in the capsules, mdeld comes ceSv 
2*™ f Pl ^/s Plant than does the above-mentioned AmeS one In 
fact, it constitutes an intermediate link. On the whole, I do not think’ the 
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characters of L. albidum are sufficiently marked or constant to warrant its 
maintenance as an independent species. Cardot (Bull, de THerb. Boiss., 
1904, p. 204) has expressed the opinion that it cannot be considered as more 
than a variety of L. glaucum. 

There exists, however, still a certain divergence of opinion among Ameri- 
can bryologists as to the relationships of the plants of the Northern and 
Southern States, as well as to their nomenclature ; and the true position 
as well as the proper name of our plant must in some degree depend upon 
the final judgment upon the American species. 

According to Lesquereux and James (Manual of N. Amer. Mosses) L. 
albidum differs from L. glaucum in its time of fruiting, which is said to be in sum- 
mer, not in winter. In Piffard's New Forest plant, however, which was gathered 
in April, the capsules are ripe and appear to have just lost their lids, and there 
can hardly be any difference between the two. On the other hand, the 
fruiting plants of L . glaucum , which I gathered in the same neighbourhood, 
were just ripe in July ; and evidently no reliance can be placed on 
this character. 


Order VII. FISSIDENTACEAE. 

Plants with truly distichous , vertically placed leaves, in one 
plane ; in all the British species more or less oblong-lanceolate, and 
equitant or clasping the stem , the basal part of the upper side of 
the limb as it were split to the nerve into two laminae ; the 
cells hexagonal or rounded . Fruit lateral or terminal, exserted, 
small, peristome dicranoid. 

The plants of this Order belong -with one or two exceptions 
to the large genus Fissidens, — Octodiceras being by many authors 
considered as a sub-genus — and, although very variable in size, 
possess a uniform habit by which they are readily known, and 
indeed form one of the most natural of the Orders of mosses. 


28. FISSIDENS Iiedw. 

The diagnosis given above includes the most important 
characters of the genus ; to this it may be added that the fruit 
somewhat resembles that of Dicranella, but is always smooth, not 
striate ; _ the peristome is usually very densely and highly papilfose, 
the papillae often tending to take a spiral arrangement, instead 
of being in vertical lines, and the divisions are subulate, straighter 
and more rigid than is usual in Dicranum. There is a central- 
strand present in the stem in Fissidens, and stomata are present on 
the capsule. 

The position of the male inflorescence is exceedingly variable, 
and in tne descriptions as well as in the arrangement of the species 
I have paid little heed to this character. 

The synonymy of the various species, especially of the more 
minute onesg is exceedingly involved and complicated ; I have for 
the most prrt followed Braithwaite in his original nomenclature 
{Bnt. M. FL , Vo}. L, pp. 67-80), as being on the whole the most 
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1. Fissidens exilis Hedw. (F. Bloxami Wils.) (Tab. XVI. C.). 

Minute , gregarious. Stem about 1 line long, simple, pro- 
cumbent ; leaves in 2-4 pairs, the lower very small, upper longer, 
oblong-ligulate, at apex acute or obtusely acuminate, not bordered ,, 
nerve rather thick, reaching to the apex ; sheathing laminae rather 
short, inferior lamina gradually narrowing downwards, ceasing 
distinctly above the insertion of the leaf ; cells pellucid, 10-12 fju 
wide, more or less regularly hexagonal, the marginal smaller in a 
regular series, with the transverse walls somewhat projecting so 
that the margin is regularly crenulate , usually more strongly so 
on the sheathing lamina. Fruit terminal . Capsule minute, erect, 
symmetrical, elliptic, on a red seta rather long for the size of 
the plant (2-3 lines) ; lid conical rosteilate, almost or quite 
as long as the capsule. Male flower minute, on a short radical or 
separate stem. 

Hab. Woods and shady banks. Not common. Fr. winter. 

One of the smallest species, and often more conspicuous from the red 
tinge of the setae than from the stem and leaves. Under the microscope it 
comes nearest in structure to F. viridulus var. Lylei, but that plant always 
has a distinct border of narrow cells to the sheathing laminae, and usually 
shows, indications, in other parts of the leaf-margin, of a similar structure, 
of which there is no trace in the present plant ; it cannot, thus examined, 
be mistaken for any other species. The cells also are larger and more pellucid 
than in the allied species. In the field the longer, red seta will distinguish 
it from the above plant, and from other forms of F. viridulus, the erect capsule 
from F. incurvus, and the small size from most of the other species ; F. pusillus 
is more difficult to distinguish, but has usually a paler seta, and more numerous 
leaves, the uppermost pair distinctly longer. 

The apex of the sheathing laminae in F. exilis is upon or close to the nerve, 
instead of, as. usual in our species, at or near the margin ; this, together 
with a narrowing of the leaf at that point, gives it a characteristic appearance 
(see fig. 1), which is scarcely shared by our other species, except sometimes 
by F. viridulus var. Lylei . 


2. Fissidens viridulus Wahl. ( Dicranum viridulum Swartz) (Tab. 
XVI. D.). 

Very small, closely gregarious, bright green. Stems longer 
than in the last, the leaves usually more numerous, in 4-8 pairs, 
broader, oblong-lanceolate, acute, the sheathing laminae longer, 
inferior lamina reaching to the insertion or nearly so, nerve 
reaching apex, leaves bordered with a very narrow cartilaginous 
thickened margin of narrow-linear cells without chlorophyll, 
which becomes less distinct at the apex or disappears, often giving 
place to a few minute and obtuse denticulations. Areolation 
slightly smaller than in the last, about 8 p, wide. Calyptra 
occasionally entire at base. Capsule on a short terminal seta 
(about 2 lines), erect and symmetrical, more rarely inclined, occa- 
sionally slightly unequal, oval; lid conical-rostellate, short. 
Male inflorescence as in the last, occasionally synoicous. 
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Var. j8. Lylei Wils. (F. piisillus var. Lylei Braithw. Br. M. 
FI. p. 68; F. exiguus Sull., op. cit. p. 81). Minute. Leaves in 
3-6 pairs, less acute, border \ wanting except on the sheathing laminae 
where it is usually distinct, or very faint on other parts of the leaf ; 
capsule erect, or slightly inclined, short, oval. 

Hab. Clay banks, and rocks in shady places. Frequent. The 
var. j3 rare. Fr. winter. 

This and the two following species are so closely allied, and are, indeed, 
separated by so few, unimportant characters, that the true positions of their 
various forms are very difficult to define, and, as has frequently been observed, 
it is doubtful whether they should not properly be united under a single 
specific type. The main points of difference between this and the next 
are the broader leaves in the present plant, more or less uniform in length 
in the upper part of the stem, and the somewhat larger size ; the inflorescence, 
too, is usually autoicous, while in that species the male plant is generally 
separate from the female and thus the plant is dioicous. All these characters, 
however, are variable. 

The var. Lylei, which is by several authors considered a separate species, 
is remarkable for its almost total absence of border to the leaves ; I have, 
however, found several intermediate forms growing in the same localities, 
and in F. viridnlus, indeed, the border is far from being uniform, and I have 
gathered specimens otherwise typical in which the border in the inferior 
lamina becomes very narrow and almost obsolete. I am compelled, therefore, 
to consider it as only a varietal form. The cells of the var. Lylei are, sometimes 
at least, slightly larger and more pellucid than in the type. I do not find 
the lid, as Mitten describes it, longer than in F. piisillus. Roth, to whom 
I sent specimens of our British plant, did not consider them identical 
with F. exiguus Sull. 


3. Fissidens pusillus Wils. (Tab. XVI. E.). 

Closely resembling the last, but with the leaves much 
narrower and more acute , the uppermost pair especially being 
often much elongated, and slightly falcate in outline, the border 
slightly stronger, the inflorescence more frequently dioicous. 
Capsule erect or inclined ; lid shortly rostellate. Peristome 
inserted below the mouth. 

Var. madidus Spruce (F. minutulus Sull., Braithw. Br. M. 
FL, p. 81). Rather taller, with more numerous , longer and 
narrower leaves. Capsule rather narrower, lid longer, obliquely 
rostrate , sometimes as long as the capsule. Usually, but not 
always, autoicous . 

Hab. Shady rocks, principally sandstone, occasionally on chalk. Not 
uncommon. The var. j8 on dripping rocks, rare. Fr, autumn. 

The long, narrow, very acute leaves distinguish this plant from F. viridulus, 
but specimens may often be found with the leaves broader and more approach- 
ing that plant. The cells are usually a little larger and more pellucid in 
F. pusillus. The brown radicular tomentum from which the stem springs 
is often very copiously produced and conspicuous. It is rather curious 
that whereas F. viridulus is found on no particular matrix, the var. Lylei 
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seems to be almost confined to chalk, while F. pusillus prefers sandstone 
rocks. I have found a very small plant on the oolitic limestone in Northamp- 
tonshire, and on the soft limestone of Malham, Yorkshire, -which I can only 
refer to the present species, with smaller, still narrower leaves than the type, 
and with the border very faint and occasionally almost obsolete. It constitutes 
indeed a very parallel form to the var. Lylei of the preceding species, and is 
with difficulty distinguished from it. Mr. Nicholson sends me the same 
plant from Offham, Sussex. 

4. Fissidens incurvus Starke (Tab. XVI. F.). 

Resembling F . viridulus , but rather larger ; leaves broadly 
oblong-lanceolate , rather obtuse and apiculate, narrowly bordered, 
more widely at base ; seta longer , flexuose, bright red, capsule 
cernuous or horizontal , unequal , often arcuate , oval or very 
shortly cylindric, larger. Male flower on a very short basal 
branch. 

Has. Clay banks, etc. Frequent. Fr. winter. 

The form of the capsule is almost the only distinguishing feature between 
this and F. vividulus ; in its typical form it is quite a different looking plant, 
but forms occur with shorter, less curved capsules, and these must be looked 
upon as intermediate links. The fruit-stalk is usually taller, of a brighter 
red ; when in fruit and closely tufted the plant bears a superficial resemblance 
to Dicranetta varia. 

M. Potier de la Varde, who has recently devoted much study to the 
smaller species of Fissidens, has established the fact (cf. Rev. Bryol, vol. 41, 
pp. 85, 94) that the plants united under the name F. tamarindifolius (var. 
jS of Ed. II, and Tab. XVI. F) do not form a single type, whether specific or 
varietal, but include parallel forms of at least four distinct species, one being 
F. vividulus and another F. bryoides forma inconstans. It is clearly a state 
merely, produced by certain conditions of environment. 


5. Fissidens bryoides Iiedw. (Hypnum bryoides L.) (Tab. XVI. G.). 

Very densely gregarious or tufted ; dark green, J-l inch high. 
Leaves in few or many pairs, oblong-lingulate, abruptly acuminate 
or rather obtuse and apiculate ; border strong , especially on the 
sheathing laminae ; at apex continuous and confluent with the 
nerve or becoming faint and almost disappearing, with a few 
obscure denticulations ; inferior lamina distinct to base. Cells 
about the same as in the three previous species, obscure, rounded- 
hexagonal, 3-io ft wide. Autoicous ; male inflorescence con- 
spicuous in the axils of the leaves , the antheridia naked or more 
frequently bracteate. Seta red, terminal , capsule erect, 
symmetrical ; lid acutely conical, peristome highly papillose. 

Var. p. intermedins Ruthe. Leaves less acuminate, with 
shorter and wide points, the inferior lamina not continued to 
base, often ceasing half-way down the leaf, border narrower, 
sometimes almost obsolete on the superior and inferior laminae ; 
male flowers very minute and inconspicuous. 
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Fr. winter. ^ bankS ' W00ds ' etc - common - T1 >e var. 0, Sussex ; Dublin.. 
The axillary male flowers form the character htr + x. . 
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conspicuous than in F. bryoides The Dmielrefff T a f llary < an d no less 
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base, as with F. iryoiis and most of olrsmfu mn ? vatl ?g <®ly from the 
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6. Fissidens rivularis Spruce (Tab. XVI. I.). 

Allied to F. bryoides , but taller, inch high, dull green, 
not mdiculose . Leaves long , crowded, elongate-lingulate, broad 
at apex or narrowly acute ; border very thick and yellowish, con- 
tinuous to apex, as is also the nerve, which runs out into a point, 
forming with the borders a stout mucro ; areolation very dense 
''and opaque , distinctly smaller than in F. bryoides , 6-8 [x wide , not 
incrassate. Capsule on a terminal slender jlexuose seta, erect or 
slightly inclined, symmetrical, similar to that of F. bryoides . Male 
flowers axillary, as in the latter species. 

Hab. Wet rocks by springs and waterfalls. Very rare. Fairlight 
Glen, Hastings ; S. Devon. Fr. winter. 

A very distinct species, separated from the following ones by the axillary 
male inflorescence and the minute areolation, from F. bryoides by the more 
robust habit, the smaller, opaque, chlorophyllose cells, and the very thick, 
solid border. F. Curnowii is a more delicate plant with narrower border 
and thinner, more pellucid areolation. The strong border and nerve are 
obvious with a lens, especially in the dry state, but it would be^ difficult to 
distinguish F. rivularis in the field from F. rufulus and F. crassipes, except 
perhaps by the stout rigid mucro of the leaves, which are wanting in the red 
tinge so often found in those plants. 

According to my experience, the fruit is only just ripe in January. The 
plant appears to have become destroyed in Holmes’ original station, but has 
turned up in several other spots in Fairlight Glen ; and has been further 
collected by Mr. G. T. Harris near Sidmouth, so that fortunately it is not 
likely to be lost. 


7, Fissidens crassipes Wils. (F. viridulus v we. font anus Braithw., 
Br. M. FI., p. 71) (Tab. XVI. J.). 

In dark green dense tufts, often submerged, tall, 2 inches 
long, rather rigid, often emitting tufts of red radicles from the 
axils of the leaves. Leaves oblong-ligulate, shortly and obtusely 
acuminate at summit, border thick, vanishing below the minutely 
serrulate apex, often irregularly nodulose or denticulate, frequently 
tinged with red ; nerve thick, reddish, vanishing in the apex . 
Dorsal lamina usually ceasing above base. Sheathing laminae 
mostly less than half length of leaf. Cells large , 12-18 \x wide, 
rather lax and irregular, with thin walls, deep green with chlorophyll 
and opaque. Dioicous . Male inflorescence terminal, con- 
spicuous. Fruit terminal, on a short, thick, reddish dexuose 
and often geniculate seta, erect or inclined ; lid acutely conical. 
Spores twice as large as in F. viridulus. 

Hab. Stones in streams, especially in calcareous districts. Not common.' 
Fr. late autumn. 

Although by many authors this is united to F . viridulus, it appears to be 
a, good species, differing not only in the much larger, opaque cells, but also 
in the form of the leaf apex, which in this is bluntly triangular, sometimes 
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almost rounded, but in the smaller plant is acute and often apiculate. The 
seta is also thicker, and this must not be looked upon as a necessary consequence 
of its aquatic habit, since in F. rivularis, equally aquatic, it is particularly 
slender. It is much nearer F. nifulus, and indeed can sometimes hardly be 
separated except by the larger, thin-walled cells, I find it abundantly fruiting 
in Northamptonshire with the capsules exceedingly polymorphous both as to 
form and direction, sometimes being arcuate as in F. incurvus. 

The apex of the leaf is frequently eroded and may thus appear to be 
more obtuse than is really the case. 


8. Fissidens rufuius B. & S. (Tab. XVI. K.). 

Resembling the last, but with the leaves slightly shorter, 
broader and more obtuse , almost always with some tinge of red, 
especially on the nerve and border of the older leaves. Dorsal 
lamina usually reaching base. Sheathing laminae mostly above 
half length of leaf. Cells smaller, somewhat incrassate, more 
regularly hexagonal, rather obscure but less so than in F, crassipes, 
Fruit terminal on a paler, more slender seta, the capsule more 
regular ; lid variable. 

H.yb, Stones in mountain streams ; very rare. Fruit late summer, 

rare. 

The smaller, incrassate cells are the chief character by which this may 
be known from the last ; but certain forms are in my opinion exceedingly 
difficult to determine with certainty. As a rule the leaves in F, rufuius 
are shorter and more obtuse, the border more markedly red ; but these 
characters appear at times in the other species. The varying lengths of 
dorsal lamina and sheathing laminae, emphasised by Limpricht, are certainly 
not constant. The fruiting characters must also be considered untrust- 
worthy, as however constant they may be in the present plant (though there 
is considerable discrepancy in the various descriptions) similar forms may 
With certainty be looked for in the variable F, crassipes. Fruiting specimens 
gathered by the Rev. H. G. Jameson in the R. Wharf e (from which the above 
description of the fruit is taken) do not agree with the descriptions of either 
Braithwaite or Boulav ; they have the cells however less incrassate than usual, 
and possibly are not typical F. rufuius, but they certainly cannot be referred 
to the last or to any other of our species. The two species certainly require 
further elucidation. 


9. Fissidens algarvicus Solms (Tab. LIT A.). 

Minute ; gregarious or laxly tufted. Stems about 1 line 
long, sterile with numerous pairs of very short, rather crowded, 
equal leaves, fertile with about 4-5 pairs of leaves, the lower very 
small, the upper larger, Ungulate-lanceolate, longly and very acutely 
acuminate. Sheathing lamina about half the length, dorsal lamina 
narrowed below and not reaching, or scarcely reaching the insertion ; 
all margins with stout border, that of the sheathing lamina especially 
wide ; nerve stout in proportion to the size of the leaf, reaching 
apex and there confluent with the marginal borders, forming an 
acute cuspidate point. Upper cells lax t irregularly elongate - 
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hexagonal , often twice as long as wide, 5-8 ^ wide, pellucid, with 
rather thin-walls ; those of the sheathing lamina much larger , 
irregularly rectangular . Dioicous. Seta 1 i — 2 lines long ; capsule 
minute , erect, ovate, lid conical. Peristome teeth highly hygroscopic , 
widely spreading when dry, indexed and enclosed within the niouth 
of the capsule when moist ; lamellae internally very high, cristate , 
Spores 13-18 /x. 

Hab. On shady banks, very rare. S. Devon ; Gloucestershire, Fr. 
winter. 

A very distinct species, only known elsewhere from the south and west of 
France, and Portugal. The narrowly and acutely tapering leaves with 
strong borders, and the lax, elongate, not isodiametric cells, especially enlarged 
and elongate at the base of the leaf will easily distinguish it. The beautifully 
cristate peristome teeth are characteristic of a large number of the smaller, 
mostly tropical species of the genus. They are only to be satisfactorily 
seen in the dry state, the teeth disappearing in the cavity of the capsule 
immediately upon moistening. 

Fissidens exsul Dixon in Journ. of Bot. 1910, p. 147, is a 

nearly allied species to F. algarvicus , differing in the more robust 
habit, larger, broader leaves, larger, more isodiametric upper cells, 
8-14 ft wide, the longer seta, inclined capsule, and much smaller 
spores. The peristome is of the same nature. It has only been 
found in palm-houses in the Botanic Gardens at Dublin, and like 
the nearly related F. tequendamensis is clearly an introduced 
species, with no claim to be considered native.] 


10. Fissidens osmundoides Hedw. (Dicranum osmundoides Sw.) 

(Tab. XVII. A.). 

Tall, in dense tufts , very compact at the base, 2-6 inches 
high, bright or yellowish green ; stems slender, branched, 
radiculose. Leaves short , broadly Ungulate, abruptly narrowed at 
apex and apiculate, or broadly pointed ; sheathing laminae more 
than half the length of the leaf, broad ; inferior lamina reaching 
nearly to the base of the leaf, often abruptly ceasing ; areolation 
larger than in any of the foregoing species, 14-20 p wide (but often 
much smaller even in the leaves from the same stem) , more regular- 
ly hexagonal-rounded, incrassate , a single row at margin smaller 
and often paler or discoloured, but without a thickened border of 
narrow cells ; a row or two on each side of the nerve also often 
paler and more pellucid ; nerve ceasing some distance below the apex ; 
margin faintly and regularly crenulate with the projecting cells, 
which are also turgid and prominent on the surface of the leaf. 
Seta terminal , purple ; capsule rather small, narrow-oblong, erect 
or slightly inclined, thick-walled, dark coloured; calyptra 
mitriform, lobed at the base, or cucullate ; lid long, rostrate. 
Dioicous ; male flower terminal. 



12. Fissidens polyphyllus Wils. (Tab. XVII. C.). 

Very robust and tall, 3-12 inches long , deep green , rigid,, 
stems often prostrate or pendent, radiculose. Leaves crowded, 
sometimes slightly falcate, incurved and fiexuose when dry, 
narrowly Ungulate-lanceolate, very long, without any distinct 
band of marginal cells , obtusely pointed , minutely crenulate all 
round, or with a few obscure serratures at point ; nerve thick, 
rather broad ; inferior lamina more narrowed at base, less abruptly 


Hab. Wet rocks and mountain slopes. Not common. Fr. summer,. 


Quite distinct from any of the other terminal- fruited species in the tall,, 
slender growth and non-bordered leaves. It is more likely, in the absence 
of fruit, to be confused with one of the following species, especially F. taxifolius 
and F. decipiens, the latter of which it much resembles in habit ; the former 
will be easily known by its shorter stems and narrower leaves with the nerve 
percurrent or even excurrent ; and F. decipiens by its longer, serrated leaves 
with broad margin of paler cells, and much smaller areolation. 

The cells in this species vary considerably in size, even on the same 
stem, but ordinarily they are of about the dimensions given above, or even 
larger in the lower leaves of the stem ; the smaller cells appear, indeed, to be 
confined to the upper leaves. 


The male plant alone has been found in this country. It is a very rare 
European species, but grows and fruits abundantly in Teneriffe. From 
its large size it can only be confused with the following species, or with very 
robust forms of F. adiantoides ; the latter, however, very rarely equals it in 
the length of the leaves, and the cells are larger and much less papillose ; 
the texture, also, is softer and less rigid. F. polyphyllus differs in the characters, 
detailed under that species, of which this is by some writers considered a 
variety. 


11. Fissidens serrulatus Brid. (Tab. XVII. B.). 

Loosely tufted, pale green, robust ; stems simple or branched 
at the base, 1-3 inches high, erect, rather rigid. Leaves very 
large , crowded, longer towards the top of the stem, broadly Ungulate,, 
sometimes J inch in length, straight, solid ; at apex shortly 
acuminate or acute, the tip often irregular and turned to one side, 
unequally serrate ; nerve rather thick, vanishing at apex ; cells 
rather large, 10-15 /x, incrassate, often in two strata; each cell 
prominent, on both faces of the leaf, in a high, conical 
protuberance ; hexagonal-rounded, at margin with about four rows 
of thinner , paler or yellowish cells, less chlorophyllose and more 
incrassate, forming a more or less distinct pale marginal band to 
the leaf , regularly crenulate ; inferior lamina wide and ceasing 
abruptly at base. Dioicous ; male flowers axillary or terminal, 
large, conspicuous ; fruit terminal, seta stout, yellowish, fiexuose ; 
capsule inclined, oblong, dark brown, thick-walled. 


Hab. Damp banks by streams, and rocks. Very rare ; near Penzance. 
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ceasing ; cells smooth or only faintly protuberant ; near the nerve 
12-16 fi wide, gradually decreasing in size towards margin, a single 
marginal row usually very small, 8-9 p. Dioicous ; male inflores- 
cence as in the last ; fruit lateral, near the top of the stem ; capsule 
as in F. sen ulatus. 

Hab. Wet rocks, in and by streams. Very rare, but occasionally 
abundant where it occurs. Cornwall ; Devon ; N. Wales ; Ireland. Fruit 
not found in Britain. 

A still finer plant than the last ; it has only recently been found in fruit, 
in Finisterre. The narrower leaves without the pale marginal band, and 
with almost entire less acuminate apex, and the papillose cells, separate it 
from the last, as do also the habit and colour ; these characters with the 
different position of the female flower appear amply sufficient to warrant 
its retention as a species. I have found the nerve in F. polyphyllus constantly 
broader and less well-defined than in F. serrulatus . 


13. Fissidens adiantoides Hedw. ( Hypnum adiantoides L.) (Tab. 
XVII. E.). 

Deep or yellowish green, 1-4 inches high, rarely up to 9 or 10 
inches, variable in size and habit, sometimes slender and short- 
leaved as in F. osmimdoides , sometimes robust and rivalling 
F. polyphyllus . Leaves without a thickened border, usually 
crowded, broadly oblong-lanceolate, acute or shortly acuminate, 
crisped when dry, especially at the tip, inferior lamina broad and 
usually ceasing abruptly at base ; margin crenulate , towards 
■apex more distinctly and unequally serrate ; nerve vanishing at 
■apex. Cells rather large, usually 12-18 ^ wide, 2-4 rows at edges 
often a little paler, forming an obscure marginal band , which is, 
however, variable and not always present, most distinct in the 
older leaves. Autoicous or dioicous ; fruit lateral , from the 
middle of the stem , several arising from the same stem ; seta 
stout, red, flexuose, long ; capsule horizontal and arcuate, or erect 
and symmetrical, dark-coloured ; lid long-beaked. Male flowers 
axillary, small. 

Hab. Bogs, wet rocks on mountains, etc. Common. Fr, winter. 

Very variable, but in its ordinary forms recognised at sight by its larger 
size, etc., from all the allied species but F. decipiens ; from this it is known 
by the larger cells and less distinct marginal band ; from F. osmundoides 
and F. taxifolius by the larger, more serrate leaves, and from the latter species 
also by the shorter nerve. 

In grassy, drier spots the plants are dwarfed, the stems short, the leaves 
small, and often less distinctly bordered with pale cells ; in these cases the 
cells are often smaller, sometimes as little as 8-10 ju, F. collinus Mitt, appears 
to belong here, but I am unable to find any constant characters that would 
warrant its being retained as a species, or, indeed, even as a variety. This 
form occurs frequently on the chalk downs of the south coast, but even among 
such chalk plants of identical habit there does not appear to be any uniformity 
.in the size of the cells. 
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These smaller forms are sometimes difficult to separate from F, decipiens, 
which occurs, though rarely, in similar dry grassy stations ; as a rule the 
latter plant has more obscure areolation, and more distinctly bordered leaves. 


14. Fissidens decipiens De Not. (Tab. XVII. F.). 

Intermediate in size between F. adiantoidcs and F. taxi- 
foil ns, usually more slender than the first and taller than the last, 
but variable ; in dense dull green or blackish erect tufts. Leaves 
crowded, Ungulate, acute but not acuminate, crenulate at margin, 
m the tipper half coarsely and unequally serrate ; cells smaller , 
6-8 (i, more obscure than in F. adiantoidcs , incrassaie, here and 
there histrato.se ; about four rows at margin more incrassate and 
less obscure, forming a more distinct pale or yellowish hand round the 
leaf. Dioicous or autoicous ; female flowers often very numerous, 
seta from middle and lower part of stem , short , slender , pale red ; 
capsules oval-oblong ; lid rostrate. 

Var. j8. brevifolius Lindb. Leaves crowded, much shorter , 
less distinctly serrate , with a narrower band of pale cells. 

Hab. Wet rocks in mountainous countries ; rarely among grass at 
lower levels. Frequent. The var. f}, Killamey. Fr. winter and spring. 

The distinctly smaller areolation and the more conspicuous band of 
marginal paler cells chiefly, and in general easily, characterise this species. 
It is usually but not always distinguishable from F. adiantoides by the more 
slender stems, from F. taxi f alius by the taller stems and different habitat, 
shorter nerve and serrate leaves, and from F. csmundoides by the serrate 
apex of the leaf and small cells. Small forms of F. decipiens have frequently 
passed under the name of F. collinus Mitt. 


15. Fissidens taxifolius Hedw. ( Hypnum taxifolium L.) (Tab. 

XVII. D.). 

Typically the smallest of the lateral-fruited species, usually 
less than |-inch high, rarely exceeding one inch ; dark green, 
often with a tinge of reddish brown, branched from the base, 
suberect. Leaves crowded, usually longest in the middle of the 
stem, oblong-lingulate, broadly pointed and apiculate with the 
per current nerve , not bordered ; inferior lamina ceasing abruptly 
at base ; cells as in the last species, but less opaque and with 
thinner walls, marginal cells not distinct, though those of the 
outer row are occasionally more pellucid and slightly different in 
shape, regularly and almost uniformly crenulate or finely serrulate 
from base to apex. Autoicous, male flowers on short basal 
branches. Seta red, from near the base of the stem, flexuose, 
rather long ; capsule equal and suberect or variously inclined and 
gibbous, sometimes almost pendulous ; lid longly rostrate ; peris- 
tome large, bright red. 
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Hab. Woods, roadsides, etc., usually on clay. Common. Fr. winter. 

Readily known, in its usual form, from the larger species by its shorter 
stems and leaves ; under the microscope the percurrent or excurrent nerve 
and entire absence of marginal band easily determine it. It is not a variable 
species except in the form and direction of its fruit. A tall form, however, 
occurs, probably deserving of varietal rank, but still sub judice. In this form, 
sometimes at least, the setae are produced from the middle and upper 
part of the stem. 


29. OCTODICEEAS Brid. 

Aquatic plants, with flaccid, floating stems, Stems without 
central-strand , branched, with short deciduous branchlets. Leaves 
without cartilaginous border, the sheathing laminae only ^ or J 
the length of the leaf . Fruit on a very short seta , often deciduous. 
Calvptra conical, undivided, very small. Capsule small, without 
stomata. 

Deriv. oktco (okto) eight, and hutcpas (dikeras) a double 
horn, erroneously based on the supposition that the peristome 
teeth were in eight pairs. 


1, Octoiiceras Julianum Brid. (Foniinalis Juliana Savi ; 

Conomitrium Julianum Mont., Schp. Syn.) (Tab. XVII, G.), 

Stems extremely slender, capillary, flaccid , much branched, 
1-3 inches long, rarely 4 inches, dark green. Leaves distant, 
spreading, long (1-2 lines) and very narrow , tapering to a sub- 
obtuse point ; margin entire , without any border ; dorsal lamina 
ceasing above base, nerve vanishing at some distance below apex. 
Cells 14-20 ju, becoming smaller towards margin, thin-walled, 
irregularly hexagonal. 

Capsule scarcely raised above the perichaetial bracts, on a 
short stout seta, elliptical, erect, symmetrical ; lid as long as the 
capsule, rostellate. Calyptra fringed at base. Peristome imper- 
fect, of 16 short truncate teeth. 

Hab. Attached to stones and wood in streams. Very rare. R. Severn, 
near Bewdley (]. B. Duncan . iqoi) ; Shrewsbury {Duncan and Hamilton, 
1905) / Henley on Thames (P. Richards, 1921). Fruit rare, ripe in spring 
and summer ; not at present found in Britain. 

Mr. Duncan's investigations show that this interesting and very distinct 
addition to our Flora is not a mere casual, but may be looked upon as a true 
native, as might be expected since it occurs in streams throughout the greater 
part of Central Europe. This is confirmed by the subsequent records. It is 
so delicate and flaccid that it is easily overlooked. It is said to be not unusual 
for the capsule to fall off and new plants to spring from the margin of the 
calyptra. 
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Order VIII. GRIMMIACEAE. 

Plants of varying habit, most frequently in dense tufts or 
cushions. Leaves in many rows, crowded, frequently hyaline- 
tipped, ovate-lanceolate or rarely linear-subulate ; upper areola- 
tion small, usually opaque and often 2~or 3-stratose, lower longer, 
with the walls frequently sinuose. Capsule , on a straight or 
arcuate short seta, symmetrical or very slightly unequal, oval or 
cylindric. Calyptra mitriform or cucullate, sometimes papillose, 
smooth or sulcate. Peristome single, resembling that of Dicranum 
but without vertical striae, less regularly cleft, the exterior plates 
usually thickest and often transversely trabeculate. Male flowers 
gemmiform. Almost entirely confined to rocks. 

The Order, as above defined, forms an exceedingly natural 
one ; there is a great uniformity in habit, areolation, fruit, and 
especially in peristome. The -peristome of Orthotrichum and its 
allies is of an entirely different character, and in other respects 
nothing is sacrificed by separating the two Orders, an arrangement 
which will also probably be found by the student to simplify 
their study. 

It is a curious fact, and one which a beginner will find worth 
remembering, that with the exception of Rhacomitrium 
lemugimsum and R, canescens, every British species is a rock 
growing plant. 

The leaves of the species of Grimmiaceae, as contrasted with 
those of most Orders, are extr eme ly hygrqgpopic, that is to say 
while undergoing considerable change of form when becoming dry, 
they very quickly recover their normal, shape when moistened, 
usually from twisted or incurved rapidly becoming recurved, 
and then returning to their normal, more qt less, straight position. 
This character they hold in common with the Ortho trichaceae, the 
Andreaeaceae, and many of the Tortulaeeae. 


30. GrRIMMIA Ehrh. 

Mostly short-stemmed mosses, growing in close cushions or 
tufts on rocks; stems dichotomous. Leaves crowded, more or 
less lanceolate, usually hyaline-pointed , margin frequently 
thickened, almost always entire; areolation short and often 
opaque above. Seta arcuate or straight. Calyptra smooth ; 
capsule oval. Peristome teeth 16, cleft at apex or entire] 
lanceolate. 

The species of Grimmia are for the most part recognisable as 
belonging to that genus at first sight, but are difficult of 
determination specifically. When the fruit is present it forms a 
material aid to identification, but it is frequently wanting, indeed 
in some species it has not yet been discovered, and the determina- 
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tion then usually rests on minute differences of areolation, difficult 
to define ; and a microscopical examination of specimens, in some 
of the critical species, is imperative, and not always decisive. 

It should be noted that the h yaline leaf-point is ngt, as in 
Barbula, formed by the excurrence ot the nerve, but by the 
prolongation of the lamina ; the nerve being lost, in most of the 
species, in the apex, at the base of the hyaline point. The leaves 
are extremely hygroscopic, and in most" cases when wetted im- 
mediately become squarrose, then slowly take their normal, 
more or less erectopatent position. In examining the basal 
areolation, mature leaves must be chosen, as in the young leaves 
the cells often present a very different appearance, as do those of 
the perichaetial bracts. 

The margin of the leaves is often recurved, and the presence 
or absence of this character affords a useful and a fairly constant 
distinction between species. It should be noted that in many, if 
not in most cases, it is only one margin that is recurved, the other 
being plane. The transverse sections in the Plates are taken 
from about the middle of the length of the leaf ; the margin being 
often plane at the summit and towards the base, while recurved in 
the middle portion. 

Deriv, — After Grimm, a physician and botanist of Gotha. 


j / Ls. all without hyaline points 2 

\ Upper ls. with hyaline points 6 

2 f Nerve 2 -winged at back above ; plant tall 14. patens 

b Nerve not winged at back.... ... 3 

3/ Ls. obtuse, cucullate, margin erect ; dioicous 24. unicolor 

1 \ Ls. more or less bluntly pointed, not cucullate. 4 

4/ Basal cells elongate and sinuose ; dioicous 23. atrata 

\ Basal cells short ; monoicous ; capsule immersed 5 

g/ Ls. with revolute margin, lanceolate ; (vars. of) j. apocarpa 

bLs..with erect margin, narrow, nerve strong..... 2. maritima 

( .j Hyaline points short, lower Is. often muticous..... 7 

\ Hyaline points of upper 1 s. forming a longish hair 12 

~ f C apsule immersed ; monoicous 8 

\ Capsule exserted ; dioicous 9 

f Plant small, dense soft, dull-green ; peristome teeth cribrose... j*. conferta 
Plant larger, loosely tufted, coarser ; peristome teeth sub-entire 
l 1. apocarpa 

9/ Ls. much crisped or twisted when dry 10 

" \ Ls. not (or scarcely) crisped or twisted .....*...11 

Ip/ Ls. very curled when dry; basal cells thin-walled 5. incur v a 

l Ls. spirally twisted when dry; basal cells incrassate. 7. torquata 

ll/^'Pl )er * s - * on &> cel ^ s quadrate almost to base. 12 

l Ls. short, patent, cells sinuose, elongate at base 22. elongata 

12 f Leaves secund, with a short hair-point j?. Hartmani 

l Leaves recurved-scjuarrose, not secund, usually yipticous,..^*. retracta 

1 3/ P a P sl Le immersed ; monoicous ; plant very small. 13 

\ Capsule exserted, or fruit unknown 14 
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Peristome absent ; Is. . ovate,, nerve vanishing........ ..j. anodon 

14 ^ Peristome present * Is. usually obovate, nerve running out into the 

hair 4, crinita 

f Leaf margin erect (except ovata), seta straight (except arenaria) 15 

15 -g Seta curved when moist (or fruit unknown) ; margin recurved, sometimes 

h on one side of the leaf only 21 

2 Seta straight 16 

' \ Seta curved 15*. arenaria 

f Ls. oblong -lanceolate, contracted to a long, rough hair 20. leucophaea 

\ Ls . lanceolate, more or less tapering 17 

Basal cells rectangular, scarcely thickened, not sinuose 18 

^ Basal cells narrow, incrassate, more or less sinuose... 20 

lid rostrate ; ciioicous ; (calyptra cucullate ; basal cells short ).i8. montana 

90 f Calyptra mitriform ; capsule pale ; lower cells elongate. 15. Doniana 

^ Calyptra cucullate ; capsule brownish ; basal cells short ig. alpestris 

f Dio icons ; lid rostrate ; calyptra cucullate. lyPcommutata 

^ \ Autoicous ; lid rostellate ; calyptra mitriform 16. ovata 

0 f Hair-point very rough 22 

^ p Hair-point smooth or slightly roughened only 24 

f Ls. broadly pointed ; basal cells short 21. homodictyon 

■ p Ls. narrowly tapering; basal cells elongate 23 

24/ 


Plant robust; capsule 8-furrowed ; autoicous 11. decipiens 

Plant smaller ; capsule almost smooth ; dioicous. jo*. Muehlenbeckii 

Basal cells shortly rectangular 25 


^ Basal cells elongate. 29 

f Akmoicous ; plant in dense rounded cushions ; Is. rather suddenly 

26 ^ contracted to a hair 26 

^ Dioicous ; plant loosely tufted ; Is. tapering at point 27 

Calyptra mitriform ; lid beaked ; ls. bistratose.at margin,..#, pulvinata 

■ b Calyptra cucullate; lid blunt; margin unistratose 9. orbicularis 

Plant coarse and robust, cells mostly more or less sinuose ji*. robusta 

k \ Cells not (or scarcely) sinuose..... 28 

20 f Ls. subsquarrose, hair roughish.. .......... 10*. subsi/uarrosa 

pLs. narrow, patent, point smooth.. 10*. Stivtoni 

30 f Plant tall,, dull-green; upper cells opacpie. 12, clatior 

\ Plant smaller, yellowish or greyish green 30 

3 PL spirally twisted when dry, narrow ; plant slender 6 . funalis 

\Ls, scarcely twisted when dry, wider at base 10, trichophylla 


A. SCHISTIDTUM. 

Capsule immersed, on a short, erect seta, wide-mouthed ; 
columella remaining attached to the lid when the latter falls. 


1. Grimmia apocarpa Hedw. (Bryuni apocarpum L. ; Grimmia 
platyphylla Stirt. in Scot. Nat., No. xxvii, p. 219) (Tab. 
XVII. H.). 

Extremely variable in habit ; in its typical form it makes 
l rather loose, small tufts, with erect rigid stems, about 1 inch high, 

; of a dull olive green or brownish colour. Leaves broadly ovate- 
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lanceolate, erecto-patent, erect when dry and forming a cuspidate 
point at the top of the stem, carinate above, margin narrowly 
recurved ; the point entire or obscurely notched ; nerve vanishing, 
at or below ape.y, slightly roughened behind, terete at back ; 
hair-point variable , usually short, , hardly J length of leaf, slightly 
rough, flattened, sometimes wanting ; lower cells rectangular, 
rather short and firm, then quadrate, with- the walls slightly 
sinuose, in upper part small, rounded or quadrate-hexagonal, 
lhcrassate, opaque ; usually bistratose at margin, especially 
marked in vars. /? and y. Perichaetial bracts wider, thinner, 
with a narrower nerve. Calyptra very small, not reaching below 
the lid, lobed at the base. Capsule persistent, oval-oblong, rather 
thick-walled , almost concealed bv the perichaetial leaves, reddish 
brown, with a ring of stomata at the base, which are sometimes 
rather indistinct ; lid bright red, straight or oblique, rostellate ; 
peristome teeth inserted below the mouth, large, bright deep red , 
entire or slightly perforated , rather solid , spreading when dry. 
Columella attached to the lid and falling off with it. Spores 8-14 fi. 
Autoicous. 

, Var. [3. alpicola Hook. & Tayl. ( Grimrnia alpicola Sw.) . In 
small short tufts, dark or dull green. Leaves broad, narrowed to 
a short broadly pointed or sub-obtuse apex, without hair-point , 
entire or faintly toothed. Nerve stout , brown. Cells with slightly 
thinner walls, not sinuose. Perichaetial bracts short, often broad, 
sub-obtuse and not exceeding the capsule. Capsule rather 
small, emergent , shortly elliptical or oval , wide mouthed and truncate 
when empty, golden green, thick-walled. Lid with a short beak. 
Peristome large, bright purple red, often perforate. Spores 
larger , 16-20 /x, finely punctulate. 

v /Var. y. rivularis W. & M. ( Grimrnia rivularis Brid. In 
large, often floating masses , resembling Cinclidotus fontinaloides. 
Stems elongate, 2-4 inches long, much branched, densely leaved 
above, almost naked below. Leaves broadly pointed, sub-obtuse , 
hairless, often toothed at apex, frequently secund. Nerve stout. 
Perichaetial bracts longer, narrower. Capsule large, wide- 
mouthed and hemispherical when empty , brown. Peristome and 
spores as in var. ft. 

Var. 8. gracilis W. & M. ( Grimrnia gracilis Schleich. ; 
Schistidimn nodulosum Stirt. in Ann. Scot. Nat. Hist., xvi, 175 ; 
Barb ula chlorophana Stirt., op. cit., xii, 116). Stems long and 
very slender, rigid, dark reddish brown, decumbent. Leaves 
often secund, tapering, margins strongly recurved, often toothed 
at apex. Nerve scabrous at back. Cells incrassate, sinuose. 
Capsule and perichaetial bracts often secund , capsule rather small, 
elongate, thin-walled. 

w Var. c. pumila Schp. Very small and short, in dense tufts, 
slender ; leaves narrower ; capsule small, thin-walled , oval , with 
a unde mouth. 
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Hab. Stones and walls, common. The vars. /?, y, in and by streams,, 
attached to rocks. The var. 8 on boulders, usually by mountain streams. 
The var. e on mountain rocks. Fr. spring and summer. 

The various forms of this common moss are too numerous to allow of 
detailed description. The hair- points are sometimes wanting, sometimes 
prolonged and hoary, entire or denticulate ; the leaves are variable in form, 
colour, and direction, the capsule in form and texture ; the peristome teeth 
are entire or more or less perforate, while the habit varies from a dwarf plant, 
about J- inch in height, to a robust aquatic form almost rivalling Cinclidotus 
fontinaloides in size and depth of colour. The var. pumila forms a transition 
to the following plant ; indeed, forms occur which could not be separated 
from G. conferta except by the slightly more solid, less cribrose teeth. 

The vars. f} and y are closely allied to one another, var. rivularis being 
an elongated, robust form of var. alpicola ; there is a good deal to be said 
for Limpricht’s arrangement, making alpicola a distinct species with rivularis 
as its variety. The former is rare with us, and is more at home in glacial 
streams at high altitudes. 

There is much, too, to be said for making var. gracilis a sub species of 
G. apocarpa / Hagen however finds numerous intermediate forms, and has 
no doubt that it is only of varietal rank. Barbula chlorophana Stirt. is a 
remarkable form with recurved leaves quite hairless ; if var. gracilis were 
treated as a species or subspecies, Stirton’s plant might well take varietal 
rank under it. 

— Innovations are formed below the fruit, which soon overtop it, so that, 
in vars. y and 8 especially, as it. persists for several years, it has all the appear- 
ance of being lateral, several capsules often appearing one above the other 
on the same stem. 

When the capsules are present this can hardly he taken for any other 
moss ; in their absence the colour, the cuspidate branches, and the shortly 
hyaline leaf- points make it an easily recognised plant. It is a coarser, more 
rigid plant than most of the species of this genus. 

I 

* Gfrimmia conferta Funck (Tab. XVII. I.), 

Resembles G, apocarpa var. pumila / plants small in dense 
cushions, greyish green above, rather softer in texture, leaves 
small , shortly hair-pointed ; nerve prominent at back of leaf ; 
areolation small. Capsule thin-walled , ovate-globose, hemis- 
pherical after the fall of the lid ; peristome teeth thin, pale orange 
red , variously divided and perforated , fragile . 

Var. jS. pruinosa Eraithw. ( G . pruinosa Wils., Schp. Syn.). 
More robust ; leaves broader, the upper with long, smoothish 
hair-points ; capsule longer ; peristome teeth narrower, often 
reflexed. 

Hab. Mountain rocks, very rare; Scotland. The var.jS, Scotland; 
Ireland. Fr, spring, , 


G, conferta though treated as a species by Braith waite and most authors, is,, 
I think, too slightly marked and too closely linked with G. apocarpa by the 
var. pumila of the latter as well as by its own var. pruinosa, to be maintained 
independently ; 1 can find no constant difference in the form of the leaves 
or the size of their cells ; while the capsule in G. apocarpa var. pumila is 
sometimes exactly that of G. conferta, and the difference in the amount of 
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perforation of the peristome teeth is only one of degree. . The paler colour 
of the peristome teeth emphasised by Limpricht is, I think, a character of 
doubtful importance, but it may have some value. That of the central 
strand of the stem, distinct in G. conferta, indistinct in G. apocarpa, whatever 
its morphological value, scarcely afiords a very practical assistance in dis- 
criminating the two. 

Both plants have a form with obtuse hairless leaves, that of the present 
one constituting the var. obtusifolia of Schimper. 


2. Grimmia maritima Smith (Tab. XVII. J.). 

In dense rigid cushions, yellowish green on the surface, 
blackish below, 1-2 inches high. Leaves crowded, stiff, solid , 
erecto-patent ; when dry appressed, slightly and rigidly con- 
torted ; rather glossy, elongate-lanceolate, with a strong brownish 
point, chiefly formed of the nerve, not hyaline ; margin plane 
above, slightly reflexed at the base, entire, except at apex, where 
it is sparingly crenulate-papillose ; nerve strong, reaching apex or 
slightly excurrent ; cells shortly rectangular and pale at mid-base, 
(quadrate at margin), soon becoming quadrate, in upper part of 
leaf rounded-quadrate, opaque, in two or three strata. Autoicous. 
Periehaetial bracts sub-falcate, nerve excurrent. Capsule im- 
mersed in the perichaetium, pale brown, oval-globose, wide- 
mouthed and turbinate after the fall of the lid ; peristome as in 
G. apocarpa, but with broader, more solid, slightly perforated 
teeth. 

Hab. Rocks by the sea ; frequent on the west coast, rare on the eastern 
side. Fr. winter. 

G. maritima is easily known by its more rigid habit, narrower solid leaves 
without hyaline points, strong nerve, etc. ; it is one of the very few mosses 
which can really be called maritime, growing as it often does close to high 
water mark and within reach of the spray, on siliceous and basaltic, rarely 
or never on calcareous rocks. It appears to be confined to the northern 
shores of the Atlantic Ocean. 


B. GASTEROGRIMMIA. 

Capsule immersed on a curved seta, oval, slightly inflated on 
one side at base. Leaf margin not recurved. 


3. Grimmia anodon B. & S. (Tab. XVII. K.). 

In small cushions , about J-inch high ; hoary with the hair- 
points of the leaves ; stems slender, fragile, brownish. Lower 
leaves small, muticous, ovate-lanceolate, upper larger, broadly 
oblong-lanceolate or obovate-oblong, narrowed at apex or obtuse , 
concave, apex prolonged into a rather long, flat or terete’ 
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denticulate hair, below which the apex of the leaf, frequently for 
some distance, is also hyaline, a narrow hyaline band sometimes 
descending still further at each margin ; nerve narrow, thickened 
above , prolonged into the hair-point, but indistinctly. Cells at 
base lax, long, rectangular, hyaline, with thin walls, above minute, 
rounded-quadrate, incrassate, chlorophyllose, in regular longi- 
tudinal rows ; marginal cells in the upper half , and those of a great 
part of the lamina towards apex in two layers. Capsule small, 
sub-globose, swollen on one side at base, on a very short arcuate 
seta, thin-walled, gymnostomons , wide-mouthed when dry ; calyptra 
very small, mitriform, lobed at base ; lid large, mamillate. 
Autoicous. 

Hab. Dry rocks in mountain districts ; very rare. Arthur's Seat. 
Near Kendal. Fr. spring. 

Although very different from the next species in the fruiting characters, 
this plant so much resembles it in the foliar organs that is difficult or indeed, 
impossible to recognise it except by the upper cells being in two layers. The 
nerve is, perhaps, usually more distinct in the hair-point in G. crinita, but 
this is certainly not a constant character. The gradual narrowing of the leaf 
apex is by no means to be relied on, as leaves are often found quite as obtuse 
as in G. cnnita. i ■ 



4, Grimmia crinita Brid. (Tab. XVIII. A.). 

In close tufts or patches , grey with the hoary leaf -points, 
short, but somewhat variable in length. Leaves resembling those 
of the last species, obtuse, the upper broad and concave, obovate, 
suddenly hair-pointed, the upper part of the elongate point terete, 
smooth, piliform, consisting of the longly excurrent nerve. Cells 
in one layer throughout the leaf . Seta longer, capsule more 
symmetrical at base, oval, faintly striate, brown ; calyptra rather 
larger, cucullate ; lid obtusely conical ; peristome teeth lanceolate , 
cleft into two or three divisions, which are often more or less 
coherent, 

Hab, Dry calcareous walls or mortar ; very rare. Near Hatton, 
Warwickshire \B agnail ) . Fr. spring. 

Differs from the last in the more highly developed peristomate fruit ; 
and also in the leaf-cells being in a single layer throughout the leaf. 

These two species closely resemble Coscmodon crihrosus, but the sulcate 
leaves, the calyptra, and the cribrose peristome teeth of that plant will easily 
separate it. 

In the regions of the Mediterranean where it flourishes best it forms 
extensive velvety patches resembling a mouse-skin in appearance. 
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C, EU-GRIMMIA. 

Capsule exserted on a straight or arcuate seta, regular, 

* Seta arcuate. 

5. Grimmia incurva Schwaeg. (G. contorta Schp. Svn.) (Tab, 
XVIII. B.). 

In short , dense, rounded cushions, deep green above, blackish 
below. Leaves strongly twisted when dry , longly linear from a 
narrow lanceolate base (about one line long), f with a very short , 
narrow, almost smooth hair-point, faintly and narrowly recurved 
at margin or plane, opaque in the upper part ; nerve terete and, 
well defined below, above obscure, pellucid ; cells elongate- 
rectangular at base , and hyaline , above shorter, chlorophyllose ; 
hyaline cells extending in two or three rows at margin higher than 
in the middle of the leaf base ; cells in upper part quadrate-oval, 
opaque. Dioicous. Capsule small, smooth, oval, on a slightly 
curved seta, erect when dry, peristomate ; calyptra mitriform ; lid 
conical, obtuse. Perichaetial bracts reaching as high as the 
capsule. 

Hab. Siliceous rocks, rare. England ; Scotland ; Wales. Recently 
found in abundance on one of the Glee Hills, Shropshire, by the Rev. C. H, 
Binstead, Fr. rare, spring. 

The close dark tufts of this moss with much curled leaves resemble 
Dicmnoweisia crispnla, and may very easily be taken for that plant ; the 
Grimmia is, however, usually shorter, less glossy, with the leaves not quite 
so closely crisped when dry, when moist not at all falcato-secund, but spreading 
in all directions and usually somewhat incurved at the point ; and the hair- 
points, when distinguishable with the lens, afford a conclusive distinction. 
It cannot be confused with any other species of Grimmia, nor, of course,, 
under the microscope, with the Dicranoweisia. 


6, Grimmia funalis Schp. (Trichostomum f unale Schwaeg. ; 

Grimmia Horni Stirt. in Scot. Nat., No. xxvii, p. 218) (Tab. 

XVIII. C.). 

In dense smooth cushions, very easily breaking up when 
gathered ; blacH below, grey or yellowish green above, stems 
variable in length, but usually taller than in the last, 1-2J inches 
high. Leaves crowded, erecto-patent when moist, when dry 
apprcssed and spirally enrolled, small, short (about half a line), 
ovate-lanceolate, widest at about one-third from the base, not 
much attenuated at point, carinate with the nerve prominent at 
back, margin variously recurved, occasionally very faintly indeed, 
thickened above ; hyaline point very variable, usually about f 


t N.B.— The measurements of the length of the leaves are exclusive 
of the hair- points. 
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length of leaf , sometimes exceeding the rest of the leaf, or very 
short and almost obsolete, terete, quite smooth or minutely 
denticulate, broad at base or narrow. Basal cells at angles 
rectangular, hyaline, in two or three rows extending a short 
distance up the margin, the median narrower, coloured (yellow or 
chlorophyllose), those next the nerve very narrowly linear, with 
thick, slightly sinuose walls ; above shorter, elliptic, chloro- 
phyllose, sinuose, in upper part of leaf rectangular or quadrate , 
the walls incrassate, smooth or slightly sinuose, rather pellucid, in 
two strata near the apex. Seta very short, hardly longer than the 
broad, concave perichaetial bracts, arcuate, pale yellow ; calyptra 
small, mitriform, 3-5 lobed ; capsule small, faintly striate when 
dry, pale brown, lid conical, obtusely apiculate ; peristome teeth 
irregularly divided and pierced at the apex, red. Dioicous. 

Hab. Siliceous rocks on mountains ; not common. Fr. autumn. 

There is a peculiar look about this plant by which it may generally be 
known in the held ; this is partly due to the dense level tufts, dark grey or 
blackish, only the few uppermost leaves on each stem forming minute separate 
points of green ; and also to the stems falling away from one another upon 
gathering, so that it is difficult to preserve good tufts ; but the feature by 
which it is most readily known is the spira3 twisting of the leaves when dry, 
giving the stems exactly the appearance of miniature ropes. In G. incurva 
the leaves though twisted are not appressed, and hence do not present this 
appearance ; in G. torquata— which in colour and texture is very different — the 
leaves are much less closely appressed, often more or less twisted upon them- 
selves, and more rarely, therefore, present the strict, close rope-like appear- 
ance of the present plant. The hair-points in this plant are almost always 
longer than in that. The shorter and broader leaves will usually distinguish 
it from G. trichophylla and the smoothish hair points from G. Muehlenbeckii , 

The more luxuriant the stem and leaves the more pronounced is the 
cable -like twisting ; in slender and dwarfed forms it is sometimes scarcely 
perceptible. In these cases there are also often to be found exceedingly 
slender filiform, stems with minute leaves, intermixed with the normal stems. 

In the old leaves, as is often the case with members of this genus, the 
upper cells are blackish, very obscure, and hardly distinguishable. 


7. Grimmia torquata Hornsch. (Tab. XVIII. D.). 

In large , swollen cushions , 1-3 inches high, soft ; stems 
slender, branched, coherent, bright or yellowish green above, 
reddish brown below. Leaves ereqto-patent, when dry incurved , 
twisted and spirally contorted , very small and narrow , oblong- 
lanceolate , carinate, the lower hairless, the upper with a very 
short , flat hyaline point ; margin plane or lightly reflexed, nerve 
thin, areolation resembling the last, but more incrassate and 
sinuose, pellucid. Seta longer than in the last, arcuate when 
young, erect and flexuose when ripe, pale yellow ; capsule oval, 
when mature oblong, pale brown, irregularly striate longi- 
tudinally when dry, calyptra small, lid with a slender straight 
.beak ; peristome teeth yellow, short, irregularly bifid. Dioicous. 
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Hab. Shaded alpine rocks ; not common. Barren in Britain. 

The fruit of this plant was found for the first time in the Rocky Mountains, 
bv Leiberg, in 18S8, and again in Norway by Ryan in 1892 ; it is elsewhere 
unknown. Th e barren plants frequently produce filamentous or gl obose 
clusters of cells on the leaves, and these gemmae serve to reproauce xhe plant, 
aTnTso" mosses! WHen once known it is a species easily recognised ; 
in aspect it resembles Anoectangium comp actum rather than any of the species 
of its own genus, and the extremely short hyaline point is hardly visible 
except under the microscope. The leaves are more lax and less closely 
appressed when dry than in the last, so that the twisting of the leaves is 
looser, though sometimes quite as rope-like and pronounced, and the upper 
leaves are usually less spirally arranged and more irregularly incurved. The 
whole texture, too, is softer, and the stems though easily separable do not 
fall apart of their own accord when gathered. The colour, moreover, is as a 
rule quite different. The leaves are about equal in length, but rather narrower. 


S. Grimmia pulvinata Smith (Bryum pulvinatum L.) (Tab. XVIII. 

E.). 

In small, rounded, neat, dense cushions, £-1 inch high, hoary 
with the hair-points of the leaves. Upper leaves broadly oblong- 
lanceolate !, wide at apex , about § line long, spreading, when dry 
erect and appressed , ending in a long flexuose denticulate hair, 
the lower narrower ; margin slightly recurved below, thickened 
above / nerve distinct ; cells all short, at base lax and shortly 
rectangular, hardly any as much as twice as long as wide , almost 
uniform throughout the breadth of the leaf , thin-walled ; gradually 
becoming shorter and smaller above and incrassate, quadrate- 
hexagonal and rounded, with the walls sinuosely incrassate. 
Seta cygneous, reddish, capsule hidden among the comal leaves — 
after maturity the seta, when dry, becomes erect — calyptra 
mitriform (rarely sub-cucullate) ; capsule oval, when dry reddish 
brown, wide-mouthed, widely but distinctly 8-striate ; lid shortly 
rostellate , straight or oblique ; peristome teeth dull red, spreading 
when dry, densely barred, unequally divided above and per- 
forated. Annulus broad. Autoicous. 

Var. ]3. obtusa Huebn. ( Dryptodon obtusus Brid.). Capsule 
smaller , on a shorter seta, shorter, the lid obtuse , shortly and 
bluntly pointed . 

Hab. Walls and rocks in lowland districts. Abundant. The var. j3 
rare. Fr. spring. 

This is the commonest species of the genus, and may usually be found 
on almost any stone wall loaded with capsules in one stage or another of 
development. It is very rarely found at high altitudes. The neat, round, 
hoary cushions, the cygneous fruitstalks and the comparatively broad leaves 
will easily distinguish it from all species but the next, to which indeed, as far 
as concerns the fruit, the var. obtusa is in some degree an approach. The 
broader leaves with uniformly short basal areolation will separate it from 
that without difficulty under the microscope. 



9. Grimmia orbicularis Bruch (Tab, XVIII. F.). 


Resembling the last species. Cushions larger and less 
defined, stems more readily separating when gathered. Leaves 
narrower , oblong-lanceolate, rounded at apex; margin not 
thickened ; basal cells near the nerve linear-rectangular , 6-8 times 
as long as broad , yellowish, the others as in the last, at angles 
shorter , wider, hyaline in two or three marginal rows ; the upper 
cells resembling G. pulvinata . Seta pale ; calyptra cucullate / 
capsule smaller, oval-globose, bright reddish brown, when dry very 
faintly striate, slightly contracted at the mouth ; lid short , obtuse , 
mamillate. Annulus narrow. Peristome pale red, more distantly 
and distinctly barred. 

Hab. Calcareous walls ; not common. Fr. spring. 

Of a rather duller colour than the last species, but with rather more 
brightly coloured capsules, and differing markedly in the characters italicised 
above. Without microscopic examination the var. obtusa of that species 
might easily be taken for it, and the two occasionally grow together. The 
basal cells will, however, aid in separating them under the microscope. 1 
have found the marginal rows of. upper cells bi-stratose in plants from 
Herefordshire, but this is extremely rare. 


10. Grimmia triehophylla Grev. ( G . fuliginea Stirt. in Ann. Scot. 
Nat. Hist, xvii, 171 ; G. polita Stirt., op. cit., xvi, 172; 

G. rubescens Stirt. in Scot. Bot. Rev. i, 90 ; G. undulata 
Stirt. in Scot. Bot. Rev. i, 91) (Tab. XVIII. G.). 

In loose wide patches, grey or yellowish green, sometimes 
blackish, inch high. Leaves narrow and elongated , linear- 
lanceolate to broadly lanceolate , tapering to a long point , erecto- 
patent, when dry appressed or slightly twisted, the lower small, 
with short points, the upper larger, longer (f-IJ lines), ending in 
longer smooth or faintly denticulate hair-points , usually about 
half the length of the leaf, sometimes longer. Nerve strong, 
elevated at the back of the leaf, semi-terete ; one or both margins 
recurved below. Cells at base variable, the marginal usually 
shorter and wider, more or less hyaline, rectangular, the other basal 
cells longer, narrowly rectangular or linear, but never very narrow 
nor elongated ; faintly but not strongly sinuose, nor very 
incrassate ; all quickly becoming shorter and smaller upwards, 
sinuosely quadrate in two or more layers towards margin, in upper 
pa ct of leaf very small , incrassate , quadrate or slightly irregular .. 

V 

sheatmngT^ caiyptra ndfctorm or sub-cucullate ; seta cygneous, 
afterwards erect and flSraose, pale, capsule oval or oblong, not 
wide-mouthed, pale yellow, when old brown, more or less strongly 
plicate ; annulus distinct, separating in fragments ; lid very 
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variable, from acutely conical to longly rostrate, obtuse 
or acute ; peristome teeth red, erecto-patent when dry, 2-3-cleft, 

papillose. 

Has, Rocks and walls, not uncommon. Fr. less frequent, summer. 

A variable species, both in habit and structural detail ; rarely without 
some tinge of yellow, which, with the laxer, wider growth, and the narrower 
leaves and paler capsules easily distinguishes it .from the last two species. The 
smooth hair-point separates it from G. decipiens and G. Muehlenbeckii ; 
G. Siirtoni and G. subsquavrosa differ in the shorter, wider, basal cells ; G. 
robusta is very near it/but the inflorescence is autoicous, and the cells are 
usually decidedly more sinuose, the basal ones especially so, and shorter. 
Tall robust forms of the present species approach G. elatior ; but the leaves 
in that are longer and larger, with the basal cells very narrow, sinuose, and 
inerassate, and the upper larger and more distinct. Except in the twisting 
of the leaves when dry G. funalis is very like it, but the leaves of that species 
are almost always shorter, and in proportion to their length broader. 

On the Continent it varies even more than with us, and two or three 
species have been described from what are, in the opinion of recent authors, 
only varietal forms. 

Grimmia polita Stirt. is the propaguliferous form of G. trichophylla, which 
form, by the way, is not — as Limpricht states— the same thing as 
■G. subsquarrosa. 


* Grimmia Muehlenbeckii Schp. (Tab. XVIII. I.). 

Very near G. trichophylla, and by some authors considered a 
variety only, differing as follows : — Rather darker in colour than 
the usual form of that plant, leaves broader, more strongly keeled 
with the nerve more prominent at back, hair-point strongly 
denticulate- or spinulose ; the margins less recurved ; the capsule 
smaller , shorter, smooth or very indistinctly striate when dry ; 
annulus less distinct, persistent. These characters are, however, 
subject to much variation, whether in G. trichophylla or G . 
Muehlenbeckii , and it appears to be a rule that in G. trichophylla 
the shorter the capsule the less plicate it becomes, while the 
greater or less denticulation of the hair-point is equally un- 
important, typical specimens of G. Muehlenbeckii as regards the 
fruit sometimes having the hairs only faintly denticulate. It 
usually grows in more compact tufts, not in loose wide patches as 
does G. trichophylla, and is more at home at high altitudes, whereas 
the latter prefers subalpine situations and more exposed rocks. 

Hab. Siliceous rocks, usually on mountains. Very rare. Ballater. 
Kynance Cove. Fr. summer. 


* Grimmia Stirtoni Schp. (Tab. XVIII. H.). 

In small dense blackish cushions, about | inch high. Leaves 
crowded, short, ovate-lanceolate, hardly narrowed at the insertion 
as in G. trichophylla and G. Muehlenbeckii, erecto-patent, margin 
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slightly recurved below, or almost plane, thickened above, upper 
leaves ending in a short , nearly entire hair ; areolation resembling 
that of the last species, wide, not sinuose, and shortly rectangular 
at base, above small, rounded-quadrate, more or less incrassate and 
sinuose, in regular longitudinal rows. Gemmae are usually found 
in some quantity among the comal leaves, produced on rudimentary 
leaf structures, and sub-spherical or clavate in form. Dioicous. 
Fruit unknown. 

Hab. Basaltic and siliceous rocks ; rare. 

After much hesitation, I have placed this as a sub-species of G. trichophylla. 
It cannot be looked upon as simply a g emmiparous form of that species, 
since G. trichophylla occurs bearing abundanTgemmaea mong the upper leaves, 
but retaining all the typicaf leaf characters (lengtn "of leaf, elongated basal 
areolation, etc.). But on the other hand in N. Wales, where G. Stirtoni 
occurs in several localities and in some abundance, I have gathered both plants 
growing together, with certain intermediate forms throwing considerable 
doubt on the specific value of G. Stirtoni ; not only is the habit in some plants 
intermediate, but the leaves on some stems show a perplexing variety of 
.areolation, tending to intergrade between the short, smooth cells of G. Stirtoni 
and the elongate, narrow areolation of G. trichophylla. It must be admitted 
also that there is a generally dwarfed appearance about G. Stirtoni that gives 
rise to some suspicion, which the continued absence of fruit tends to confirm. 
It is probably, in fact, little more than a starved form of G. subsguarrosa. 

/ 

1 * Grimmia subsquarrosa Wils. [G. inaequalis Stirt. in Ann. Scot. 

Nat. Hist, xvii, 172) (Tab. XVIII. ).). 

In small lax tufts, one inch high, dull green above, blackish 
below ; resembling G. trichophylla ; leaves crowded, gradually 
longer upwards, forming a slight comal tuft at the apex of the slightly 
curved branches , the lower patent, the upper squarrose , when dry 
erect and appressed ; broader than in that species, and shorter 
(i~$ lines), margin recurved; lower muticous, upper with a 
shorter, smooth or slightly roughened hair, about | length of the 
leaf ; basal cells short, wide, rectangular, somewhat hyaline, rather 
thin-walled, ‘with the walls smooth, not sinuose, about D times as 
long as wide, a few near the nerve occasionally longer and 
narrower; in the upper part of the leaf minute, sub-quadrate 
or irregular, obscure, often incrassate. I have seen no description 
of the fruit ; the capsules resemble those G. trichophylla but are 
usually smaller and short. Dioicous. 

Var. )3. edinensis Braithw. ( G . edinensis Ferg.). Very 
short, black, in dense cushions; leaves shorter, less concave- 
carinate, less squarrose. 

Hab. Siliceous rocks, rather rare. Usually in shade or near water 
The var. ft, Arthur's Seat (Fer°usson) ; Callerfountain Hill, Perthshire 
(Meldrum). Fr. very rare. 
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This plant has, so far as I am aware, been found outside Great Britain 
only in a single station in France. The fruit has only been detected in one or two 
localities. The minute globose gemmae which are. stated by Braithwaite to 
occur on the surface of the leaves are rare, and occur equally in forms of 
G, irkkophylla. By the basal areolation and by the decidedly squarrose- 
recurved comal leaves it may without much difficulty be recognised. Plants 
from numerous localities show much variation, and clear intergrading with 
G. trichophylla , and it is certainly not deserving of a higher rank than that 
of a subspecies. There is every reason indeed to think it merely a hygro- 
morphous form of G. trichophylla . I find it very difficult to separate the 
var. edinensis from G. Stirtoni, which also grows on Arthur’s Seat. 


11. (Jrimmia decipiens Lindb. ( Trichostomum decipiens Schultz ; 

G. Sclmltzii Wils., Schp. Syn ; G. subaquila Stirt. in Ann. 

Scot. Nat. Hist, xviii, 243) (Tab. XVIII. K.). 

Robust , in lax tufts or patches, 1-1 J inches high, stems easily 
falling apart ; yellowish or grey above; darker below, hoary with 
the hair-points of the leaves. Leaves crowded, spreading, large , 
from an oval-oblong broad base gradually narrowed to a lanceolate 
point , 1-1 1 lines long, concave, carinate above, margin recurved, 
nerve broad, strong ; hair-point long , sometimes almost equalling 
the rest of the leaf, strongly spinosely denticulate, decurrent at 
the margins of the leaf-apex. Cells at basal margins short, 
rectangular, hyaline, in 4-6 rows, forming marginal bands distinct 
throughout the leaf-base , the median narrow-linear and elongate, 
slightly sinuose , thin, yellowish above becoming shorter and 
more sinuose, very sinuose and rectangular in the rest of the leaf, 
near summit sub-quadrate, regular,' rather incrassate, in two 
strata, rather large. Capsule oval-oblong, brown, strongly striate, 
longer and larger than in G . trichophylla ; lid rostrate ; calyptra 
mitriform, lobed. Peristome teeth lanceolate, deeply divided 
into two, rarely three, filiform branches. Autoicous ; male 
flowers axillary. 

Hab. Siliceous rocks, at low elevations ; not common. Fr. summer. 

Easily known by its robust habit and rough, long hairs, the autoicous 
inflorescence, the sinuose areolation, etc. The last character is somewhat 
variable however, as is also the amount of roughness of the hair-points, and 
forms occur linking it with the sub-species G. robusta. G. elatior has still 
longer leaves with smoother points, and is dioicous. The fruit in G. decipiens. 
is generally present and abundant. 


* Grimmia robusta Ferg. (G. decipiens var. robusta Braithw 
Brit. M. FI.) (Tab. XIX. A.). 

Closely resembling G. decipiens, but differing in the darker 
tufts, the stems less branched ; the leaves smaller, with the hair- 
point . shorter, smooth or nearly so, the cells short, rectangular 
and sinuose almost to base, only a few rows near the nerve being 
narrow and elongated. Fruit not seen. 
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Hab. Rocks. Rare. 

Braithwaite is no doubt right in uniting this with G. decipiens, though 
where sub-species are admitted it is probably worthy of the higher rank. 
It also comes very near G. trichophylla in some of the forms of . that moss, 
but the cells are more distinctly sinuose, the leaves closer and wider, and the 
colour different from what is usual in that species. 


12. Grimmia elatior B. & S. (Tab. XIX. B.). 

Tall and robust , 1-3 inches high, in lax tufts, the stems 
easily separating, naked and decumbent at base, dichotomous ; 
grey or yellowish green above, blackish below. Leaves erecto- 
patent, appressed when dry and straight or turned to one side, 
very long, from a wide oblong base gradually lanceolate , carinate- 
concave, 1~1§ lines long, one margin strongly revolute, the other 
less so or plane, sometimes obscurely toothed near apex, hair-point 
short , about length of leaf, smooth or slightly denticulate, 
narrow at its base, nerve strong, prominent at back. Basal cells 
yellowish, narrow-linear , elongate , strongly sinuose and incrassate , 
a few rows at margin short, rectangular, thin-walled ; above 
the cells rapidly shorten, becoming very sinuosely rectangular, 
then quadrate and irregular , small, incrassate, all sinuose , opaque, 
in two or three strata near apex, irregularly papillose. Dioicous. 
Seta short, curved, pale; calvptra mitriform, capsule rather 
large, pale brown, oval-oblong, sulcate when dry : lid rostellate ; 
teeth of peristome bright red, irregularly divided, closely 
articulated. 

Hab. Siliceous rocks in mountainous regions ; very rare. Clova 
(Fenmsson). Barren in Britain. Fr. spring. 

One of the most robust of our species ; G. decipiens differs in the rough 
hairs, shorter leaves and autoicous inflorescence ; G. robusta in the shorter 
leaves, much shorter, less incrassate and narrower basal areolation ; G. 
trichophylla sometimes approaches it, but it is never quite so large in its 
parts, and the basal cells are less incrassate, less sinuose and wider, and the 
nerve weaker; the fruit is quite distinct. 


18. Grimmia Hartmani Schp. (Tab. XIX. C.). 

In wide patches, yellowish -green above, brown or blackish 
below ; stems tall, 1-2 inches high, ascending , procumbent , naked 
at base, rigid, somewhat dichotomous, branches ascending. 
Leaves patent or recurved, frequently, especially the tipper ones, 
falcato-secund, when dry slightly contorted, long (l-H lines), 
pellucid , broadly lanceolate from a wide base, gradually narrowed 
to an acute apex, the tip denticulate, pellucid or hyaline in a very 
short hair-point ; one or other margin recurved ; cells of mid-base 
narrowly rectangular, incrassate, slightly sinuose, about 3-6 times 
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as long as broad, becoming shorter and more sinuose upwards, _ a 
few rows at margin shorter, wider, hyaline with thinner walls ; in 
upper part of leaf small, rounded, or sinuosely quadrate and 
irregular ; nerve pale,- prominent behind, terete or angled at 
back, not winged ; clusters brown 

usually occur conspicuously on small, thin, deformed leaves at the 
apex of the stems. Dioicous ; capsule oblong, smooth ; calyptra 
mitriform, lid rostellate, peristome teeth almost entire. 

Hab. Siliceous rocks, not common. On trees, Aber. Fruit not found 

in Britain. 

This curious and interesting moss resembles some species of Rhacomitrium 
in habit more closely than those of its own genus, but may be recognised by 
the spreading falcato-secund upper leaves, with very small hair-points, and by 
the terminal balls of brown gemmae w hich are usual ly present and conspicuous ; 
th e ITTedTaTion is,' of course, q uite dm drentT The stems are more rigid, and the 
whole plant less hoary and greener than most of the allied species of Grimmia. 
The fruit has only been found in two or three localities in Central and 
Southern Europe. 


* Grimmia retraeia Stirton, Scottish. Naturalist 1886, p. 234. 
(Tab. XIX. IX). 

In dense tufts, stems more erect than in G. Hartmani ; 
occasionally yellowish but much more frequently dark green above, 
black below. Leaves not secund, recurved-squarrose all round 
the stem , when dry erect and somewhat appressed, scarcely at all 
contorted ; shorter and usually less tapering , entire above, shortly 
hair-pointed or muticous, at times obtuse ; gemmae absent ; cells 
at base shorter and wider , rectangular and hyaline, or narrower 
and pellucid, but not or very rarely and slightly incrassate and 
sinuose. Fruit unknown. 

Hab. On boulders by lakes and streams, frequently embedded in sand. 
Not unfrequent in the west and north ; England ; Wales'; Scotland. 

This plant is intermediate in habit and other characters between G. 
Hartmani and G. subsquarrosa , and has been until recently confused by many 
bryo legists with the latter. 

In habit, leaf direction, and some other characters, notably the apparently 
constant absence of apical gemmae, G. vetracta differs markedly from G. 

. Hartmani . Certain specimens however approach that species very closely 
in appearance and in length of leaf, and as the leaf-structure hardly differs 
in any way but in the somewhat shorter, not sinuose basal cells, I have thought 
it best to treat it as a sub-specie’s of that plant. The basal areolation varies 
considerably, and not unfrequentlv the cells in some leaves remain short, 
wide and rectangular to the base just as in G. subsquarrosa. Stirton 
has described a var. submutica , of a darker colour, and with the leaves 
frequently wanting a hair-point. I find these characters, however, eminently 
variable, and I scarcely think the variety a definable one. 

. vetracta appears to be confined to the banks of lakes and rivers, and is 
quite abundant in some parts of the R. Wye, and beside some of the English 
and Scotch lakes. 
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A very remarkable form occurs on rocks beside the River Wye between 
Bui 1th and Erwood ; growing in large dense tufts with the normal form it is 
of a much paler green, the leaves lingulate and widely obtuse, not at all acute, 
without any trace of hair-point, and with the nerve ceasing at some distance 
below the apex. The cells* are larger, with thinner walls, very distinct, and 
chorophyllose. 


14. Grrimmia patens B. <& S. (Bryum patens Dicks. Rhaco - 

mitrinm patens Huebn., Schp. Syn.) (Tab. XIX. E.). 

In large dark loose tufts, bright or yellowish green above, 
black below ; stems decumbent, naked at base, easily separating, 
repeatedly dichotomous, 1-3 inches long, branches curved, 
especially when dry. Leaves patent or slightly secund, when dry 
erect and appressed, from a broad, oval-oblong base, elongate- 
lanceolate (1-1 1 lines), tapering to an entire or slightly toothed 
point, not hyaline ; margin recurved below, slightly thickened 
above ; nerve very prominent at back, strongly two-winged in the 
upper half of the leaf. Basal cells yellow, narrow-linear next the 
nerve, with the walls smooth or slightly sinuose, becoming shorter, 
wider and more sinuose outwards, a few rows at margin shorter, 
with thinner walls, not sinuose, pellucid but not hyaline ; all 
becoming rapidly shorter above, sinuosely rectangular, then 
minute , rounded or transversely elliptical and compressed , very 
dense , in regular longitudinal rows, 2-3 stratose, all more or less 
incrassate. Seta rather long, arcuate, yellow ; at maturity erect 
and fiexuose ; calyptra mitriform, lobed ; capsule oval-oblong, 
rather large , pale yellowish brown, plicate when dry ; lid shortly 
subulate, straight, usually falling with the calyptra; peristome 
teeth long, divided into two filiform branches. Dioicous. 

Hab. Siliceous rocks on mountains. Not common, Fr. spring, 

A very distinct species, resembling in habit slender, dark forms of 
Khacomitrium protensum, but of a much softer texture when moist, though 
somewhat rigid when dry ; the curious double wing at the back of the nerve 
is quite perceptible with the lens, especially in the dry state, and will serve 
to distinguish the species from all other plants it may resemble. The ripe 
fruit is very persistent, and soon has the appearance of being lateral, from the 
growth of the innovations. 

A few cells at the apex of the leaves are occasionally diaphanous, but I 
have rarely seen anything approaching a hyaline point, which Boulay describes 
as sometimes occurring ; the leaves vary much in the relative acuteness of 
their points. 

* * Seta erect (except in G. arenaria ) . 

15. Grrimmia Doniana Sm. (Tab. XIX. F.). 

In small dense rounded neat cushions, about | inch in height, 
greyish green above or almost black. Leaves spreading, 
appressed when dry, the uppermost longer (1 line), oblong- 
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lanceolate, terminating in a slightly toothed hair often nearly as 
long as the leaf , but very variable in length ; the lower small, 
muticous ; margin plane, slightly thickened above ; nerve narrow, 
obscure at apex. Cells at base thin-walled , narrowly rectangular , 
4-6 times as long as broad , the marginal at times well marked, 
hyaline in 3-6 rows, often hardly distinct ; becoming shorter, 
chlorophyllose, incrassate and sinuose above, in upper part 
2 -stratose, sinuosely rectangular or sub-quadrate. Capsule on a 
short, erect or very slightly curved seta, hardly elevated above the 
upper hair-points, pale brown, oval-oblong, small, erect, smooth ; 
lid conical , obtuse ; annulus more or less developed, often detaching 
itself in fragments or single cells ; calyptra mitriform, or at times 
eucullate ; peristome teeth red, scarcely divided, often perforate. 
Autoicous. 

Hab. Siliceous rocks in mountain districts ; not unfrequent, and in 
some places abundant. Fr. spring to late summer. 


Usually easily recognised by its neat compact black cushions, with 
abundant small smooth capsules on straight setae. It is perhaps most like 
G. Montana and G. ovata , the former differing in its shorter basal cells ; the 
latter in the shorter hair-points, the more sinuose basal areolation, the slightly 

re volute margin, etc. 

The ciicuilate calyptra that sometimes occurs cannot be considered a 
character of importance, as it is not constant in the same tuft. 

The var. sudeiica Wils. (with longer hair-points and capsule scarcely 
•emergent), not a very marked form at best, is perhaps better dropped, as its 
characters are only comparative, and are eminently variable throughout the 
whole species, and no clear line can be drawn between type and variety. 


* Grimmia arenaria Hampe (G. curvula Bruch, Schp. Syn.) 

(Tab, XIX. G.). 

Closely allied to G. Doniana. Tufts greyer, very hoary with 
the long hair-points of the leaves, which are often depressed and 
.all pointing in the same direction, giving a characteristic 
appearance to the tufts ; leaves usually somewhat narrower, the 
basal cells often shorter, .but these characters are not constant ; 
hair-point often as long as the leaf , smooth or roughish. Seta 
short, curved downwards , so that the capsule is hidden among the 
leaves, or protrudes laterally from among the perichaetial bracts. 
Capsule considerably smaller , lid very small, obtusely conical or 
convex; annulus often persistent. Peristome teeth usually a 
little more delicate, at apex often split into two or three coherent 
branches, more strongly perforate. 

Hab. Siliceous rocks and walls in mountainous districts ; very rare. 
First found by Prof. Barker in 1898, between Dolgelley and Barmouth,* 
and afterwards discovered in two or three other localities in Merionethshire 
and Denbighshire. Fruit late summer. 

Gi 
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The habit, curved seta, and minute capsule give this moss a most distinct 
appearance, but in spite of this I am convinced of its close relationship to 
G. Doniana. It is difficult indeed to point out any structural character so 
clearly separating the two as to constitute an undoubted specific difference The 
curved seta is the strongest point, but the seta of G. Doniana not unfrequentlv 
shows a tendency in the same direction. The capsules are very inconspicuous 
not only on account of their small size, but owing also to their position and 
the very long hair-points among which they lie hidden . In structure however 
they are almost exactly identical with dwarfed capsules of G. Doniana. I do 
not find the characters attributed to the peristome and annulus of 
any permanent or practical value, and the same remark must apply to the 
leaf characters. 3 

Forms of G. Doniana with long hair-points resemble this moss in the 
hoarmess of the tufts, but owing to the erect stems with leaves pointing in 
ah directions, they lack its characteristic smooth, mouse-like appearance 
The minute pale capsules, smooth or practically so, will separate it from the 
other species of Grimmia with curved setae. 


16. Grimmia ovata Schwaeg. (G. ovalis Lindb., Braithw. Br 
M. FI ; G. hemipolia Stirt. in Ann. Scot. Nat Hist xi men 
(Tab. XIX. H.). ‘ ’ iUy ' 

In small, not very compact cushions, -1-1 inch high olive- 
green or black sparingly hoary. Leaves spreading, ’ closely 
appressed when dry, the lower small, muticous, the upper longer 
(one line), lanceolate-acute from an oblong or slightly obovate 
base,, ending in a rather long almost smooth hair, about l length of 
leaf %n the uppermost leaves ; one margin slightly recurved the 
other plane, thickened above; nerve rather thin and faint 
obscure in the upper part ; basal cells near the nerve narrow- 
linear, 4-8 times as long as broad, rather incrassate and faintlv 
smuose, becoming shorter near the sides of the leaf at margin 
about three rows much shorter, thin-walled, rectangular hyaline * 
all quickly becoming short, sinuose-rectangular in the upper half 
rounded-quadrate with sinuose walls, very obscure in two strata 
Autoicous. Capsule exserted on a pale seta, oval-oblong "rather 
narrow, pale brown, smooth ; caiyptra mitriform, sometimes sub 
cucullate ; lid shortly rostellate, sub-obtuse, straight or oblimie • 
peristome teeth divided to the middle into two or three branches’ 
more or less united. . 


Hab. Siliceous rocks on mountains, not common Fr 
winter. * x * 


usually in 


The closely appressed leaves give the stems a neater appearance 
dry than in most of the species, and the hair-points though r?+w? Ce . ea 
few of the comal leaves, are not very numerous, so that th e g plantis lSrv 
than m most of its allies ; it is more robust and laxer in habit than r n! * 7 

which it most resembles, with longer capsules on tonger fru?t ’ 
solid and more sinuose basal areolation etc g mat-stalks, more 

fairly 1 \veli a chamcte^^'form°"wiS l '^rge'r l ^)I^on^-cyl^dric^' ert ^ S ^i re ’ * * 

often longer and more sharply beaked lids. Nees IndHomschucrd^cribed 
it as a species m common with two or three other unimportant tens b 4 
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Grimmia commutata Huebn. (G. ovata W. & Braithw 
Br. M. FI.) (Tab. XIX. L). 

Taller and more robust than the last, in larger less compact 
cushions, l~U inches high, dull green or blackish. Leaves less 
crowded, less regularly appressed when dry , larger and longer, 
1-1 i lines lon g> m °re uniform throughout the stem, very concave’ 
from a short, very broad sheathing base, lanceolate, ending in a 
father long , stout, faintly denticulate hair ; nerve distinct, rather 
narrow, obscure above ; margins plane, erect or slightly incurved, 
somewhat thickened above, basal cells resembling the last, but with 
a much wider band of marginal hyaline cells , in g~io rows ; very 
quickly becoming sinuose-quadrate, above rounded-quadrate 
incrassate, very obscure, bi-stratose. Dioicous . Capsule on a 
pale seta, exserted, oval or elliptic, dark reddish brown , smooth 
contracted^ at mouth ; calyptra cucullate, large ; lid with a 
longer oblique beak; peristome teeth divided to the middle 
and perforate. 


Hab. Siliceous rocks. Rare. Fr. spring. 


. This is a coarser, more robust plant than the last, more hoary with the 
hair-points, and especially distinct in the inflorescence. The character 
drawn from the calyptra is rather misleading, since, according to Boulav 
the base is sometimes 3-4 lobed, while in G. ovata it is not uncommon to find 
it sub-cucullate, deeply cleft on one side and oblique, and only very faintly 
lobed otherwise. G. montana and G. alpestris differ in the shorter basal cells 
and less concave leaves, as well as in the smaller and more slender habit. 
rou^her° rm occurs with the basal cell-walls scarcely sinuose, and hair-points 


Grimmia montana B. & S. (Tab. XX. A.). 

In low compact cushions, scarcely an inch high, dark green 
or hoary with the hair-points of the leaves ; leaves erecto-patent’ 
erect when dry, resembling those of G. ovata in shape, lanceolate 
f / om a broader base, short (J line long), margins plane ; hair- 
point fully as long as the leaf in the uppermost leaves of the stem 
denticulate, wide at base and decurrent, nerve distinct • basal 
cells almost uniform, resembling those of G. fulvinata, rectangular 
hyaline, short (lf-2 times as long as broad), with rather thin but 
firm, not sinuose, walls, those nearest the nerve a little narrower 
and longer ; above quickly becoming small, chlorophyllose 
quadrate, faintly sinuose, in upper half small, roundish-quadrate’ 
obscure, incrassate. Dioicous; seta short, pale; calyptra 
cucullate, large ; capsule shortly oval or oval-oblong, smooth 
reddish brown ; lid rostrate, £ length of capsule. Peristome 
teeth pale, narrow, irregularly cleft. 


, S 4 H ?f ou s and calcareous rooks at low elevations. Rare. In 
fruit, Fmgle Bridge, Devon. Fr. spring. 
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The small hoary tufts resemble G. pulvinaia, but the fruit when present 
is quite different. The short, wide, basal areolation will readily distinguish it 
from all the allied species except the next, which it very closely resembles ; 
the distinguishing characters are pointed out under that plant. 


19. Grimmia alpestris Schieich. (G. Ungeri Jura tz., Schp. Syn. 
(Tab. XX. B.). 

In small fragile tufts, with a bluish or glaucous tinge. Very 
near G. montana, differing in the leaves, slightly more erect and 
straight when moist, rather shorter and broader at the points, the 
margins more indexed, and more strongly thickened, the hair- 
point rather shorter and smoother / perichaetial bracts larger, 
broader, half-sheathing. Capsule on a rather longer seta, smaller, 
rather narrower, oblong-cylindric ; lid conical , short, obtusely 
pointed. Dioicous or rarely autoicous. 

Hab. Siliceous rocks in alpine districts. Very rare. Near Ballater. 
€lova. Fr. spring. 

G. alpestris, besides being closely allied to G. montana, is liable to be 
confused with lax forms of G. Doniana, which however has longer and narrower 
basal cells and a hsually mitriform calyptra. 

G. subsulcata Limpr., a very closely allied species, has a faint fold or 
furrow on each side of the nerve in the upper part of the leaf ; the capsule 
also has a few large stomata, which are lacking in G. alpestris, with a few minor 
differences. Many of the records of G. alpestris have proved to refer to 
this plant, but all the British specimens I have seen belong to G. alpestris. 


20. Grimmia leucophaea Grev. (G. campestris Burchell, Braithw. 

Br. M, FI.) (Tab. XX. C.). 

In loose wide low patches, easily breaking up, dull green, 
hoary above. Leaves crowded, gradually larger towards the 
•apex of the branches, closely and regularly appressed when dry, 
concave, short, (§-§line), very broad, triangular -oval or oval-oblong, 
broad at the apex, terminating in a very long, finely denticulate, 
flattened hair, which is very wide at the base and decurrent, 
often longer than the leaf ; margin plane, not thickened ; nerve 
thin, flattened. Upper cells roundish-quadrate, very chloro- 
phyllose, the basal rectangular, more diaphanous, a few rows 
next the nerve slightly elongate and hyaline, the rest shorter 
(often broader than long,) more quadrate ; all slightly incrassate, 
and non-sinuose. Capsule hardly exserted, erect, oblong, rather 
large, smooth, thick-walled ; calyptra mitriform, lobed ; lid 
rostellate. Dioicous. 

Hab, Dry siliceous rocks in warm situations. Not common. Fr. 
-spring. 
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A very distinct plant, the broad, short leaves having no resemblance to 
those of any of the species of this Section, except G. homodictyon, G. pulvinata 
and G. orbicularis, both of which latter plants differ in habit, in the fruit 
and in the recurved leaf margins. G. homodictyon differs in the more tapering 
leaves with recurved margins. The broad, white hair-points are very- 
conspicuous. 

It is a southern and lowland rather than an alpine plant. 


21. Grimmia homodictyon Dixon, Rev. Bry. 1901, p. 12. (Tab. 
XX. D.). 

Tufts grey, low, hoary with the hair-points of the upper leaves, 
stems readily falling apart, inch, slightly branched, erect, 
straight, rather rigid . Leaves crowded, erecto-patent when moist, 
erect, appressed and straight when dry, ovate-lanceolate, gradually 
tapering from a rather wide ovate base to a somewhat broad point , 
carinate-concave ; upper leaves with a rather long strongly 
spimdose broad hair, resembling that of the last species. One or 
both margins recurved ; margin thickened above. Nerve distinct , 
prominent at back. Cells nearly uniform throughout the leaf ; 
at basal angles sometimes a small group of about half-a-dozen 
small, short, hyaline cells, but frequently absent, marginal cells in 
two or three rows at base and upwards short, shiall, quadrate or 
transversely quadrate ; almost all cells of base short, opaque, 2-3 
times as long as broad, only a very few at extreme base near the 
nerve elongated, 4-8 times as long as broad ; above quickly 
becoming shorter, throughout the greater part of the leaf sub- 
quadrate, distinct ; all sinuose and incrassate, except at extreme 
base. Flowers and fruit unknown. 

Hab. On a detached block of limestone, Jnchnadamph, Sutherland, 
1899 (Nicholson, Salmon and Dixon). 

G. homodictyon resembles G. leucophaea, but differs at once in the recurved 
margin, more tapering leaves, well defined nerve, etc. It also comes near 
some forms of G, apocarpa , but differs in the loose grey tufts, and the much 
denser, closely imbricated leaves. 

It appears to be closely allied to G. calyptrata Hook., a Western United 
States species, but presents certain well defined differences ; * it also bears 
much resemblance to another N. American species, G. pmnsylvanica Schwaeg. 
In the” absence of fruit, however, it is imposible to be certain of its affinities , 
and it is quite possible that it may ultimately have to be placed under 
Schistidium. 


22. Grimmia elongata Kaulf. (Tab. XX. E.). 

In tall lax tufts, 1-2 inches high, with long slender stems, 
decumbent at base and often denuded, frequently half buried in 
sand, of a dull green or reddish-brown colour. Leaves crowded, 
appressed and slightly twisted when dry, small, -J-f line long, 
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narrowly oblong or linear , carinate-concave, one margin slightly 
recurved, thickened above ; nerve narrow but distinct ; lower 
leaves muticous, only the upper with a very short , narrow hyaline 
point , or even a few cells only diaphanous. Cells of mid-base 
elongate-rectangular or linear , with smooth walls, a few rows 
towards margin sinuose, yellow, slightly incrassate, about two 
rows at margin shorter, broader, hyaline, forming a border 
extending a considerable distance up the leaf ; above, the cells 
become chlorophyllose, very sinuose, rectangular, slightly shorter 
towards apex, but always longer than broad , elliptic-rectangular. 
Seta short, capsule exserted, small, oval, smooth, not contracted at 
the mouth ; lid conical, obtuse ; calyptra cucullate, lobed at the 
base ; peristome teeth broad, almost entire, Dioicous. 

Hab. Damp crevices of alpine rocks. Very rare and sterile. Clova 
(Fevgusscm) ; Ben Lawers (McAndrew) ; Cumberland mountains (Binstead). 

The British form is stunted, in dense tufts less than an inch high. The 
very short hair-points and the reddish brown colour give the plant a very 
different aspect from most of the species of the genus ; and the form and 
structure of the leaves easily determine it. Perhaps G. torquata comes 
nearest to it in the leaves, but the basal areolation differs, and the habit is 
quite distinct. 


23. Grimmia afrata Mielich. (Tab. XX. F.). 

Robust, 1~2-| inches high, densely tufted, dark green above, 
black below ; stems erect, interwoven with radicles. Leaves solid, 
about 1 line long, variously spreading and curved, twisted when 
dry, lanceolate, gradually narrowing from base to apex, obtusely 
pointed ; without hyaline points / nerve strong, broad, rather 
prominent at back ; margin very slightly and irregularly 
recurved, thickened from near the base upwards ; cells at angles 
and for a short distance up the margins lax, quadrate, hyaline, in 
mid-base variable, rather short, slightly sinuose, soon becoming 
sinuosely rectangular, above distinct, in upper part of leaf small, 
sub-quadrate, incrassate. Capsule erect or slightly oblique on a 
rather long seta, oval-oblong, thick-walled ; lid shortly rostellate, 
obtuse ; calyptra mitriform or sub-cucullate. Dioicous. 

Hab. Wet alpine rocks. Very rare. Fr. autumn. 

The broadly-pointed leaves, quite without hyaline points, with thickened 
margins, distinguish this species from G. eloneata , and indeed from all the 
species hitherto described, G. patens differing widely in habit, in the leaves 
straight when dry, etc. ; it differs from the next in the less obtuse, not cucullate, 
less solid and opaque leaves, and is more like JRhacomitrium ellipticum, which, 
however, also has straight leaves when dry, and the areolation altogether 
different. 
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24. Grimmia unicolor Hook. (Tab. XX. G.). 

More slender, dull green, blackish below, 1-3 inches high, in 
looser tufts, less coherent than the last. Stems ascending, not 
* radiculose. Leaves from an oblong concave base narrowly linear 

or ligulate , obtuse and rounded at apex with the margins incurved 
'/ and cucullate , not hyaline-pointed , nerve less prominent 

behind, flattened, and somewhat indistinct ; margin plane ; basal 
‘p cells thin-walled, rectangular, 2-4 times as long as broad, the 

, ‘ ' marginal slightly more hyaline and distinct ; very quickly 

: becoming short, incrassate, quadrate or rounded, not sinuose, in 

2 or 3 strata above and very obscure and opaque. Capsule 
5 . oblong, exserted on a rather long fruitstalk, erect or sub-oblique, 

slightly contracted at the mouth; lid long-beaked; calyptra 
mitriform or sub-cucullate. Dioicous. 

■ 4 

Hab. Alpine rocks ; very rare. Clova. Fr. winter. 

; The leaves of this plant are quite different in the form of their apex from 

I those of any other Grimmia, and this, with the total absence of hair-point, 

| abundantly distinguishes it. It resembles G. patens in some respects, but the 

j r two-winged nerve in that species is visible even with only a pocket lens, so 

that there need be no confusion between the two. These last three species 
' . are high alpine plants, with very rare exceptions. 


i ' 31. RHACOMITRIUM Brid. 

: ' Plants with the stems usually elongated , dichotomously 

i * branched, the branches often clothed with numerous short lateral 

branchlets ; leaves like those of Grimmia, often hair-pointed, cells h 
strongly sinuose , the lower all elongated , narrow-linear and nodulose Jr 
; • a very few at basal margin occasionally different. Seta erect ; 

calyptra mitriform , longly subulate, often papillose, not 
, • plicate, often lacerate at the base ; capsule oval, oblong or cylin- 

drical, smooth ; peristome as in Grimmia, or with the teeth 
divided almost to base into two straight, filiform branches. 
Dioicous. 

Although closely allied to Grimmia and more or less con- 
nected with that genus by certain species, the present genus has a 
distinct c hara cter of its own, and apart from the habit and mode 
of growth, some of the structural characters given above are by no 
means unimportant ; and the separation of the two genera, while 
to say the least permissible, is undoubtedly desirable from the 
point of view of greater convenience. All the species except R . 
i. canescens and R. Idnuginosum , are, as in Grimmia, confined to 

| rocks. The peculiar areolation of the leaf, especially at the base, 
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is at once recognised under the microscope, and identifies the- 
genus at a glance. Many of the species from their long prostrate 
stems, numerous short branches, and apparently lateral fructifica- 
tion, bear a great outward resemblance to the Hypnoid mosses. 

Deriv. — /> a/co-(rhako) frayed, and parpiov (mitrion) a cap,, 
from the fringed calyptra. 


■{ 
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h 
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Leaves without hyaline points ■■••. 2 " 

Upper leaves with hyaline points . 6 

Cells long, very narrow ; stem with many short branches. . . . . .4. fascicular e 

Cells shorter ; lateral branchlets few or none 3 

Capsule round-ovate, hard ; Is. bistratose above.,.. x. ellipticum 

Capsule longer ; Is. of one layer of cells .....4 

Ls. oblong, very obtuse, nerve not reaching the wide apex... 2. aciculare 
Ls. narrower, more tapering 5 

Tall, loosely matted ; without lateral branchlets protensum 

Small, dense tufts ; usually with a few branchlets... 5. heterostichum var. y 

Ls. with simply toothed hyaline points 7 

Hyaline points erose, and very rough with papillae 9 

Branchlets absent ; capsule small, seta short. 5*. sudeticum 

Plant with many lateral branchlets ; seta longer 8 

Upper cells of Is. short, hair (in type) long 5. heterostichum 

Upper cells long and narrow 5*. ramulosum 

Ls . very papillose ; seta smooth. 7. canescens 

Ls, smooth (except the hyaline points) ; seta rough 6 . lanuginosum 


A. DRYPTODON. 

Stem dichotomous with equal branches, without lateral 
branchlets ; leaves obtuse, without hyaline points ; peristome 
teeth resembling those of Grimmia. 

1. Rhacomitrium ellipticum B. & S. (. Dicranum ellipticum 
Turn. ; Grimmia elliptica Arn., Braithw. Br. M. FI.) 
(Tab. XX. H.). 

Stems short, inches high, in close, rigid tufts, brown , 
fragile, naked at the base Leaves patent, small , erect and rigid 
when dry, more rarely longer and somewhat twisted, solid, without 
hyaline points, shortly oblong-lanceolate , widened just above the 
base, thence narrowed to a stout, rather obtuse point, margin 
plane, or slightly recurved at the base, thickened above ; nerve 
broad, distinct below, becoming narrower and obscure above, 
brownish. Cells of the base elongate-linear, strongly nodulose,, 
incrassate ; only a single marginal row occasionally rectangular 
and hyaline ; above, in middle of leaf becoming shorter and wider, 
about twice as long as broad, at the extreme apex still shorter. 
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minute, obscure, bi-stratose. Seta rather short, variable in length, 
thick and fleshy, rigid ; capsule small, shortly oval , smooth, 
glossy, after the fall of the lid somewhat urceolate, contracted 
below the mouth, dark brown, of solid texture , with a somewhat 
distinct neck tapering into the seta ; lid straight, subulate, almost 
as long as the capsule ; calyptra scabrous at apex / peristome- 
teeth lanceolate, 2- or 3-fid ; spreading when dry. 

Hab. On dripping rocks and near waterfalls, in mountains. Not 
common. Fr. winter. 

Easily distinguished by its brown, rigid tufts and small, solid, almost 
globose capsules, which are sometimes on very short fruitstalks and almost 
concealed among the higher innovations. This, as well as the two other 
species of the Section Dryptodon, is distinguished by its liking for humid,, 
almost aquatic situations. R. protensum is perhaps the species most nearly- 
resembling it, but is easily recognised by its larger leaves with widely recurved 
margins. Grimmia atraia also much resembles it, but has broader leaves- 
with still stouter nerve, and the basal areolation much shorter and less sinuose.. 

G. commuiata also has a superficial resemblance, but the leaves with, 
hyaline tips will alone suffice to distinguish it. 

2* Rhacomitrium aciculare Brid. ( Bryum aciculare L. ; 

Grimmia acicularis C.M., Braithw, Br. M. FI.) (Tab. XX. I.). 

In coarse tufts, dull dark green, often becoming blackish, 1-3 
inches high ; stems stout, dichotomously branched, rigid, denuded 
below. Leaves erecto-patent, imbricated when dry, sometimes 
sub-secund at apex, large , broadly oval oblong, sometimes slightlv 
plicate, often rounded at the broad, obtuse summit , which is entire 
or more or less dentate, not hyaline ; nerve rather narrow 
at the base, becoming obscure above and vanishing at some 
distance below the apex ; margin variously recurved. Cells in 
one layer except in the upper part at margin, which is slightly 
thickened, roundish-hexagonal or sub-quadrate near apex, below 
elliptical-rectangular and sinuose, gradually becoming narrow- 
linear and sinuose at base, a few angular cells broader, shorter, 
quadrate, but otherwise similar. Seta straight, erect, about 
J-inch long, dark brown ; capsule erect, dark brown, elliptical to 
sub-cylindric, rather narrow-mouthed, smooth, lid longly subulate, 
almost equalling the capsule ; calyptra smooth ; peristome teeth 
divided into 2-3 unequal branches. 

Hab. Rocks in streams in subalpine districts. Common. Fr. spring. 

Readily known from all the other species by its broad obtuse leaves 
which are usually somewhat denticulate above ; a fair amount of denticulation 
appears to be the rule rather than the exception, and the var . denticulatum 
B. & S % would seem hardly worth preserving as a named form. In habit it is 
not unlike some forms of Grimmia apocarpa var. rivularis. I have gathered 
it at Altnaharra, Sutherland, growing on tree roots by water ; and on Ben 
More in the same county, Mr. Nicholson and I gathered a curious lax form 
with very distant, squarrose-recurved leaves, probably a form due to more 
or less submerged conditions. 
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3. Rhacomitrium protensum Braun (Grimmia aquatica C. M., 
Braithw. M. FI.) (Tab. XX. j'.). 

In large, loose, depressed patches, 2-8 inches long ; yellowish 
green , brown below, rarely blackish ; stems rigid, procumbent, 
much branched ; often curved when dry. Leaves erecto-patent or 
sub-secund, appressed and straight when dry, from a wide oblong 
base shortly lanceolate , at apex rather widely obtuse, quite entire, 
not hyaline -pointed ; margin widely recurved, not thickened ; 
nerve strong , broad , reddish, reaching to the apex or nearly so ; 
cells in upper part of the leaf short, sinuosely elliptical, in one 
layer, minutely papillose, gradually becoming longer and narrower 
downwards, the angular scarcely distinguishable. Seta short, 
about - 4 -inch, appearing lateral by innovation ; capsule oblong- 
cylindrical , brown, often hidden by the upper branches ; calyptra 
smooth / peristome teeth divided into two narrow branches, 
which are free or slightly cohering. 

Hab. Damp rocks. Frequent. Fr. spring. 

Not unlike Grimmia patens, but of a paler colour, more rigid, and with 
quite a different nerve. The leaves while narrower and more pointed than in 
R. aciculare are more obtuse than in any of the other species ; in R. fasciculate 
the}? are much more slender and delicate, with a far fainter nerve ; R. ellipticum 
has them much smaller with the upper cells bi-stratose, and the capsule is 
much shorter ; R. heterostichum var. gracilescens is usually much more slender, 
dull green or blackish, with smaller leaves narrower at the tips ; but some 
dark-coloured, stunted forms of R, protensum are very hard to separate from the 
obtuse-leaved form (R. obtusum Lindb.) . According to Limpricht, they may be 
separated by the papillose leaves of R . protensum , and its cells in a single 
layer throughout ; but the papillosity is sometimes very faint, while R . 
obtusum, according to Braithwaite, may have the upper cells unistratose. 
The other species are known by their hair-points. It is sometimes of 
luxuriant growth, .and I have seen the face of a large rock covered with a 
rich golden green carpet of this moss, the stems 6 or 8 inches long. 


B. EU-RHACOMITRIUM. 

Stems with fasciculate branches and often with numerous 
short lateral branchlets. Leaves usually hair-pointed. Peristome 
teeth generally divided more than half-way into two filiform 
branches. 

4. Rhacomitrium fasciculare Brid. (Bryum fascicular e Schrad. ; 
Grimmia fascicularis C.M., Braithw. Br. M. FI.) (Tab. 
XX. K.). 

In close, flat patches, the stems short and more or less erect in 
the centre, prostrate and creeping towards the outside, yellowish- 
green, with crowded branches and numerous very short lateral 
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branchlets. Leaves patent and flexuose, appressed and very 
slightly twisted when dry, from an oval-oblong base longly lanceolate , 
narrowly tapering, but not very acute and often distinctly obtuse, 
without a hyaline point , thin, pellucid, lightly plicate at base ; 
margin strongly recurved ; nerve very thin and faint , ill-defined, 
vanishing below the apex y cells all long, narrow and sinuose, even 
those in the upper part of the leaf 3-5 times as long as broad and 
finely papillose, a single row, rarely two or three, of quadrate or 
rectangular hyaline cells forming a marginal band at the basal 
angles. Seta short, rather thick, brown ; calyptra papillose over 
the whole subula ; capsule oblong, dark brown, thick-walled ; 
peristome teeth divided to base, divisions filiform. 

Hab. Rocks, usually in subalpine situations. Frequent. Fr. spring 
and summer. 

There is nothing very distinctive in the appearance of this species at 
first sight, but a more careful examination shows the leaves to be quite green 
to their tips, with no trace of a hyaline point ; and its slender habit and narrow 
leaves will distinguish it from the last species, as will its mode of branching 
from the ordinary muticous-leaved form of R. hetero stick' "in ; in doubtful 
cases the cells, elongate to the apex of the leaf, and the very faint nerve will 
abundantly distinguish it, while the total absence of hair-point, dark seta, 
and larger brown, pachydermous fruit will equally separate it from R. 
ramulosum. 


5. Ehacomitrium heterostichum Brid. ( Trichostomum hetero - 
stichum Hedw. ; Grimmia heterosticha C.M., Braithw. 
Br. M. FI.) (Tab. XXL A.). 

Typically a rather short-stemmed plant, growing in close 
tufts, erect or more usually depressed, at the outside of the 
patches prostrate, rigid, greyish green, hoary ; stems dichotomous- 
ly branched with few branchlets which are usually slender and 
spreading rather than short and nodose ; leaves spreading or 
subsecund, erect but not appressed when dry, rather short and 
broad, oblong-lanceolate from a wide base, gradually narrowed to a 
rather broad point, the summit of which usually has a hyaline tip 
with decurrent edges and is prolonged into a broad flat hair, which 
is denticulate at the margins, and often longer than half the rest 
of the leaf ; leaf-margins revolute to apex, not or scarcely thickened 
above in the type ; nerve distinct, reaching apex and passing into 
the hyaline point ; lower cells linear, nodulose, a few 7 at basal 
margin small, pellucid, upper gradually shorter, broader than in the 
last two species, near apex shortly rectangular, rounded , or sub- 
quadrate, usually 13-3 times as long as broad, shorter at margin, 
incrassate and sinuose, not papillose. Calyptra papillose at apex ; 
seta straight, reddish, capsule oblong-cylindric, narrowed at the 
mouth, thick-walled, brown . Peristome teeth rather short, lanceo- 
late, unequally divided. 
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R. heterostichum in its mode of growth is sometimes erect and not unlike a 
Grimmia, such as G. trichophylla or G. decipiens ; the broad base of the wide- 
hyaline points is sometimes sufficient to distinguish it in the field, with the 
wider, less attenuated leaves : in the absence of these marks, and of the 
typical Rhacomitrium branching, recourse must be had to the microscope. 
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Var. ft, alopecunim Huebn. ( Grimmia affmis Lindb., Braithw, 
Br. M. FI. ; Grimmia calvescens Stirt. in Ann. Scot. Nat, Hist,, 
x, 112 ; G.fusco-viridis Stirt., op. et loc. cit. ; G. papillulata Stirt.,. 
op. cit., xi, 110). Slender and elongated , with more numerous, 
slender fasciculate branches ; less hoary, of a darker colour. 
Leaves more acute, the hair-point shorter, J length of leaf, often 
almost obsolete ; texture more solid, cells of several marginal rows 
bi-stratose towards apex. Capsule shorter, peristome small. 

Var. y. gracilescens B. & S. ( G . affmis var. gracilescens Lindb., 
Braithw. Br. M, FI. ; G. snblurida Stirt. in Scot. Nat. ix, 36). 
Still more slender, with longer, often fastigiate branches, some- 
times almost simple or only slightly dichotomous ; hair-points 
very short, often wanting ; cells as in var. ft ; capsule still smaller, 
often paler and thinner-walled. 

Hab. Rocks and walls in mountainous districts. Common. Fr., 
summer. 


Rhacomitrium heterostichum is our most variable species, and the multiple 
forms are so inconstant and so ill-defined as almost to defy classification. They 
depend chiefly on the mode of ramification, the relative length, or absence, of 
the hair-point, the varying acuteness of the leaves, and the form, size, and 
texture of the capsule. There appears to be little or no correlation between 
these characters, and it is therefore unsafe to found even varieties on them. 
Thus forms with obtuse, muticous leaves occur correlated with the most 
widely different form of capsule and varying degrees of robustness and of 
branching, and I do not feel able to follow Lindberg and Braithwaite in 
making a species, nor indeed even a variety of the obtuse- leaved form. 
Moreover, it is not at all uncommon to find plants with the greater number of ' 
the leaves obtuse and muticous* with here and there one with a short hyaline 
point. 


The var. gracilescens is with equal difficulty separated from the var.. 
alopecurum, but I have taken it as embracing the slender forms with more or 
less dichotomous, not fasciculately branched stems, the leaves closely 
imbricated when dry, more frequently muticous and hairless, and the capsule 
smaller and paler. In some of its forms it shows a close approach to R . 
sudeticum. It is to be found abundantly all over the summit of Snowdon 
and several of the neighbouring mountains in large, deep tufts, almost black, 
with taller or shorter, densely crowded, almost unbranched slender stems, 
nearly always barren. 


Some forms have the upper margins distinctly thickened, which with 
the shorter, almost quadrate apical areolation, distinguishes the species from 
R. ramulosum, and also, in its muticous form, from R. fasciculare. It is. 
mpre difficult to separate from R, sudeticum, although in its typical form 
widely different ; in the var, gracilescens the characteristic branching tends to. 
disappear, the capsule becomes smaller, thinner and paler, and in short a very 
close approach is made to R. sudeticum . 
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* Rhacomitrium sudeticum B. & S. ( Trichostomum sudeticum 
Funck ; Grimmia micro carp a Lindb., Braithw. Br. M. FI. ; 
R . microcarpon Brid. in part.) (Tab. XXL C.). 

Resembling slender forms of R. heterostichum var. gracilescens % 
in wide lax patches with ascending branches, dull or yellowish- 
green above. Leaves small , narrowly acuminate, margin bi - 
stratose above, nerve distinct ; hair-point short but usually distinct, 
narrow, denticulate. Areolation frequently a little wider and less 
: sinuose at mid-base, but not constantly so ; above roundish - 
,i quadrate . Seta short, pale, flexuose or curved, calyptra slightly 
•papillose at apex. Capsule small, elliptic, pale brown , thin-walled ; 
peristome teeth irregularly divided. 

Hab. Shaded alpine rocks. Not common. Fr. early summer, 

Although this is almost universally considered a separate species, I have 
'little hesitation in uniting it with R. heterostichum. I can find no constant 
difference in the areolation of the two, nor in the other characters of the 
-leaves.. The slender habit and the branching are no doubt striking features, 
but R. heterostichum var. gvacilescens is often every whit as 'slender, while it 
’has, as noted above, every form of ramification ; in the form and texture of 
•the capsule it is equally variable, and I have forms which, on the basis of the 
tfruit alone, would certainly be called R. sudeticum. The var. validius Jur., 
■moreover, of R. sudeticum , appears to be in every way a transition to 
JR. heterostichum. 


Rhacomitrium ramulosum Lindb. ( Grimmia ramulosa Lindb., 
Braithw. Br. M. FI. ; R . microcarpon Brid., Schp. Syn. ; 

.R. divergens Stirt. in Ann. Scot. Nat. Hist, xvi, 179) (Tab. 
XXL B.). 

Smaller than R. heterostichum. In low pale green, rarely 
-dark green or yellowish tufts, slightly hoary; stems slender , 
nodose, with very numerous short obtuse lateral branchlets. Leaves 
ithin and pellucid, lanceolate from an ovate base, gradually 
itapering to a not very narrow point, with a flat, denticulate hair- 
point variable in length, usually short ; margin recurved, not 
thickened above ; cells all elongated and extremely narrow, j-6 
dimes as long as broad at apex ; a few of the marginal row at 
^extreme basal : angles often enlarged, wider , rectangular , hyaline 
or pellucid , not sinuose. Seta short, pale, yellowish ; capsule 
small, pale, thin-walled, oblong or sub-cylindric ; calyptra papillose 
.above-; peristome teeth short, deeply divided almost to base. 

Hab. Dry mountain rocks. Scotch Highlands, rare. Fr. autumn. 

Dr. Stirton sent one a specimen collected by him in the Island of 
Lewis in 1901, which certainly belongs to this species ; it has the short lateral 
branchlets, and the upper cells usually 4-6 times as long as broad, often 
] longer, with the gro.^p of pellucid marginal cells at base well marked. The 
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same collector had it from several Scottish localities in his herbarium, and it 
has been collected once or twice by others. Bon lay and Husnot unite it with 
R. heterostichum as a variety, but this seems scarcely justified, so long especially 
as R. sudeticum is maintained as a separate species ; I cannot but think that 
the elongated upper areolation in the present plant is a character of greater 
importance than any which separates the former from R. heterostichum. 
It must however be admitted that this character is less constant and uniform 
than one could wish, and it is perhaps better to treat both R. sudeticum and 
the present plant as sub-species of R. heterostichum. In habit R. ramulosum 
resembles R. fasciculare to some extent, and in the densely nodose branching 
it even approaches R . canescens, while the hair-point is occasionally so 
developed as to render the plant quite hoary ; the areolation and the presence 
of a hyaline point combined make it easy of recognition ; in the fruiting 
characters it is near R. sudeticum, but the capsule is longer and darker, while 
the habit is quite different. So much doubt exists as to the plant intended by 
Bridel to be described by his name R. microcarpon, that it seems safer, and is 
far less confusing, to use Lindberg’s name for the present species and R . 
sudeticum for the second of the two plants to which Bridel’s name has equally 
been applied. 


6. Rhaeomitrium lanuginosum Brid. ( Trichostomum lanuginosum 
Hedw. ; Grimmia hypnoides Lindb., Braithw. Br. M. FL) 
(Tab. XXL E.). 

Growing in large mats, dull green or yellowish-brown, hoary, 
rigid and fragile when dry ; stems procumbent, 3-12 inches long , 
slender , with numerous slender , variously elongated lateral branchlets . 
Leaves crowded, spreading, often falcato-secund at the summit 
of the branches, appressed when dry, with the tip flexuose, long, 
gradually narrowed from near the base to a very long tapering point , 
the whole upper part forming a broad, beautifully white diaphanous 
hair-point, often longer than the rest of the leaf, longly decurrent 
at the sides of the leaf, erose -dentate at margins, papillose on surface, 
flexuose and undulate when dry ; leaf -base oval, slightly plicate ; 
margin revolute below ; nerve thin, broad, and distinct, running 
into the hyaline point, at the base of which it is chlorophyllose, 
above becoming hyaline but distinct almost to the apex ; cells 
in one stratum throughout the leaf, arranged in regular rows, 
lowest very incrassate, narrow-linear and nodulose, a single row at 
basal margin of pellucid, not sinuose, narrow cells ; upper cells 
broader, sinuose, shorter, but almost always at least twice as long 
as broad, even at the base of the hair, smooth . Capsule on a short, 
rough seta, arising on a short lateral branchlet, small, oval or 
elliptic-oblong, pale brown, finally darker ; calyptra rough at apex ; 
peristome orange red, the teeth divided to base into two long 
filiform branches. 

Ha.b. Dry rocky heaths, wall tops, rocks, etc. Common. Fr. early 
summer, not common. 

The largest British species of the genus, and quite distinct in habit alone. 
It is not very variable, but stunted forms occasionally are found which might 
at first be taken for R. heterostichum , and a variety occurs with very short 
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) hair-points ; I have gathered a slender green form entirely without hair-points 

| in moist spots on Ben More, Sutherland ; these forms are however easily 

| known by the longer, more sinuose upper areolation, the habit, and other 

points ; from R. canescens the smooth cells of the leaf clearly separate it. 

R. lanuginosum often covers tracts of barren heathland, in big swollen 
j cushions ; it is one of the few' species of the genus wdiich, like the next, are 

occasionally found on the ground and not actually on rock. The hair-point 
of the leaf is a most beautiful microscopic object. 

! The fruit is not very frequently found, but wdien it occurs it is produced 

j in considerable quantity. The rough seta is unique in this genus. 


7. Ehacomitrium canescens Brid. ( Trichostomum canescens Timm ; 

Grimmia canescens C.M., Braithw. Br. M. FI. ; Rhac. 
consocians Stirt. in Ann. Scot. Nat. Hist, xvi, 179) (Tab. 
j XXI. D.). 

! In lax or dense tufts, erect or spreading, dull green, or 

sligh-tly yellowish ; stems 1-4 inches long, variously branched, 

1 with few or many very short alternate hranchlets. Leaves variable 

in size and shape, but always shorter and broader than in the last , 
usually rather shortly acuminate from a wide ovate or almost 
cordate slightly plicate base, spreading, flexuose, when dry as a 
rule not much appressed, but variable ; usually, especially the 
upper ones, ending in a hair-point of variable length, rarely more 
than half the length of the leaf, broad, papillose, dentate, less 
decurrent than in the last, often very short or even wanting ; 
nerve thin , pellucid, faint, but usually distinguishable to the hair- 
i point ; margin revolute ; cells all strongly papillose , unistratose, 

the upper short, sub-quadrate, sinuose, the lower long, narrow- 
linear, nodulose, a few at basal angles wide, thin-walled and 
pellucid, forming minute decurrent auricles. Seta long, smooth ; 
capsule elliptic or cylindric, slightly plicate when dry and empty, 
brown. Calyptra rough ; peristome very long, almost equalling 
the capsule. " I 

Var. /?. ericoides B. & S. Usually erect, stems straight, 
lateral hranchlets very numerous , short , with a regular alternate i 

' or pinnate arrangement ; leaves usually broader and shorter, with I 

a shorter hair-point. 

Hab. Barren heaths and wall tops. Common. The var. equally | 

common, usually by sandy roadsides or in the detritus of stream beds. Fr I 

{ spring. * * ] 

1 

j The peculiar ramification of this plant taken in conjunction with its I 

J normally long hair-points, and with its habit, usually makes its identification 

| easy. It is, however, in some respects a very variable plant. I have very 

I frequently found plants with the hair-point entirely wanting in nearly all the. 1 

S leaves, one form so exactly reproducing the appearance of R. fasciculare in 1 

colour, mode of growth, and leaf-form, that it can hardly be separated except 
by the papillose cells, shorter above and enlarged at the basal angles ; another 
with the leaves very broad, flaccid, strongly plicate, very shortly narrowed to 
an obtuse rounded apex. At times the hair-point is altogether wanting 
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•and the plants of a dark dull green. Under the microscope JR. canescens is 
clearly marked off from the other species by the strongly papillose cells and 
minute auricles. It is less elongated in all its parts than the last. 


32. COSCIN0DON Spreng. 

Characters of Grimmia, especially the species of the Section 
'Schistidium, but differing in the campanulate , plicate calyptra ; 
capsule immersed on a short seta, peristome teeth more or less 
perforated (cribrose). Dioicous. 

Besides C. cribrosus there is another European species (C. 
humilis ) with non-plicate leaves ; a third species (C. Patersoni 
Ferg.) has been described as Scottish, but its record as a British 
plant was probably an error. 

Deriv. — Koo/<ivo~(koskino) a sieve, and 68ovs (odous) a tooth ; 
alluding to the perforated peristome. 


1. Coscinodon cribrosus Spruce ( Grimmia- cribrosa Hedw.) (Tab. 
XXL F.). 

In small, very dense cushions, sometimes confluent and 
forming wide patches, greyish , hoary above, short. Leaves 
•crowded, spreading, appressed when dry, ovate-lanceolate or 
shortly oblong-lanceolate, concave, margin incurved above ; 
plicate or rather costate at back on each side of the nerve , especially 
in the upper part ; nerve narrow, prominent at back ; upper 
leaves ending in a long, variably roughened , but usually almost 
smooth hair-point , which is often wide at the base and extends 
down the upper part of the leaf apex ; cells at base rectangular , 
rather pellucid, not sinuose, thin-walled or slightly incrassate, more 
•elongated near the nerve ; above elliptical, then rounded, or 
•quadrate, incrassate, smaller, near apex often bi-stratose ; 
perichaetial bracts thinner, less plicate. Seta short, capsule 
immersed , erect, oval, smooth, wide-mouthed when dry, lid conical, 
rostellate ; calyptra covering most of capsule, lobed at base, thin ; 
peristome teeth lanceolate , orange-red, much perforated . 

Hab. Siliceous rocks, very rare. Fr. summer. 

This little moss resembles Grimmia anodon and G. cvinita in its dense, 
grey, velvety cushions ; but the capsule is different and the plicae of the 
leaves at once distinguish it. These are rather dorsal bands of thickening 
cells with something the appearance of secondary nerves than simple furrows ; 
they are sometimes very indistinct. The species differs too from the above 
plants in never choosing a calcareous matrix. Grimmia conferta is also 
something like it, but the denser tufts, the calyptra, the larger basal cells, 
and plicate leaves with plane margins of the present plant will easily distinguish 
dt from that. 
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33. PTYCHOMITRIUM B. &■ S. 

Plants in dense cushions ; leaves long, narrow, without 
hyaline points, crisped when dry ; areolation not sinuose. Seta 
straight . Capsule smooth. Calyptra campanulate, lobed, phcate. 
Peristome teeth long, divided into two slender branches or almost 
entire. 

Deriv, — 7rruxo-(ptycho) a fold or wrinkle, and ycrpiov (mit* 
rion) a cap. Alluding to the plicate calyptra. 

1. Ptychomitrium polyphyllum Fuernr. (Bryum polyphyllum 
Dicks. ; Glyphomitrium polyphyllum Mitt., Braithw. Br. M. 
FI.) (Tab. XXL G.). 

In neat rounded dense cushions, \~2 inches high, dark or 
yellowish-green, blackish below. Leaves crowded, spreading and 
fiexuose when moist, strongly crisped when dry, large (2 lines 
long), elongate-lanceolate from a broad, oblong, deeply plicate 
base, tapering to an acute but not slender nor hyaline point, 
margin revolute in the lower half, above plane, incrassate, coarsely 
and remotely toothed in the upper half ; nerve strong, channelled 
in front,, father indistinct towards apex; cells at base very 
narrow and long, regularly seriate, with thick lateral and thin 
transverse walls, towards the margins wider, shorter ; reddish 
brown at base ; above, the cells gradually shorten, the walls 
becoming uniformly incrassate, in all upper part of leaf rounded- 
quadrate or transversely oval, very regularly arranged in rows, 
brown and opaque. Seta erect, straight, about half an inch long , 
but variable, several often arising from the same perichaetium ; 
capsule narrowly elliptic or sub-cylindric , pale brown, thin- walled, 
smooth ; lid iongly and finely subulate ; calyptra narrowly 
campanulate, lobed at base, plicate, slightly scabrous at apex. 
Peristome teeth cleft to base, red, paler when old,, erecto-patent , 
segments long, filiform. Spores small. Autoicous. 

Hab. Siliceous rocks and walls in mountainous districts. Common. 
Fr. early summer. 

A very distinct and easily-known plant, the neat cushions with the 
capsules usually very abundant, being conspicuous on nearly every wall in 
many mountain regions ; the stems are thick and tumid with the large, 
densely-crowded leaves. The serratures of the leaves are sometimes very 
faint. The basal areolation is peculiar, the regular rows of linear cells with 
very thin transverse walls, but strongly incrassate longitudinal ones, giving 
frequently somewhat the appearance of each row being a single cell with 
transverse partitions rather than a series of separate cells. 
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34. GLYPHOMITRIUM Brid. 

Closely allied to Ptychomitrium, but of much smaller habit ; 
peristome teeth united in pain , broad , entire . 

The difference in peristome seems sufficient to warrant the 
separation of these two genera, which in other respects too would 
seem the more natural treatment. 

Deriv. yAu^o-(glypho) sculptured, and furpcov (mitrion) a 
cap ; from the furrowed calyptra. 

1. Glyphomitrium Daviesii Brid. (Bryum Daviesii Dicks. (Tab. 
XXL H.). 

In small dense smooth cushions, about half-an-inch high, 
deep green. Leaves small (1 line), narrowly linear-lanceolate, 
tapering to a rather broadly acute point, crisped when dry, margin 
plane or narrowly recurved below, thickened above, entire ; nerve 
strong, thick, vanishing at apex ; cells at base hyaline, thin- 
walled, hexagonal-rectangular, rather shorter at margin, above 
elliptic, incrassate, in all the upper half rounded-quadrate, 
regularly seriate, incrassate. Seta very short, i ~2 lines, capsule 
small, oval-globose, pale reddish brown with a red mouth, when 
dry and empty wide-mouthed and sub-urceolate ; lid longly 
rostrate ; peristome teeth red, in pairs, broad, lanceolate, reflexed 
when dry, entire, closely barred, inserted below the mouth. 
Calyptra whitish, at first narrow, plicate, reaching below the 
capsule and embracing the seta, afterwards inflated, shining and 
hardly plicate, split at several points, on one side almost to apex. 
Spores large, 30-40 p. Autoicous. 

Hab. Basaltic and siliceous rocks. Rare. Fr. summer. 

A pretty little plant, readily known by its small compact tufts, curled 
leaves and numerous minute reddish capsules, with white shining calyptra. 
Without the latter organ it bears a slight, resemblance to Rhabdoweisia, but 
the similarity is only superficial. It grows well on the basaltic pillars of the 
North of Ireland and the West Coast of Scotland, and is also found in Wales and 
England, but has only been discovered, beyond the British Isles, in the 
Faeroes. 


35. CAMPYLOSTELIUM B. & S. 

Minute, gregarious plants ; leaves small, very narrow, crisped 
when dry, areolation punctate above. Seta arcuate, capsule 
small, calyptra mitriform, smooth. Peristome teeth narrow, 
cleft, equidistant. 

A small genus, the place of which is somewhat uncertain ; it 
is usually placed near Seligeria, to which it has close affinity, but 
in leaf structure and in the mitriform calyptra and peristome it 
comes very near Glyphomitrium and Grimmia. 
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Deriv. — /ca/x7ruAo”(kampylo) bent, and areXeov (steleon) a 
handle ; from the arcuate seta. 

1. Campylostelium saxicola B. & S. ( Dicranum saxicola W. & M., 
Glyphomitrium saxicola Mitt., Braithw. Br. M. FI.) (Tab. 
XXL L). 

Minute , dwarf, gregarious ; leaves crowded above, longly 
linear-subulate from a narrow oblong base, sub-acute, flexuose, 
■crisped when dry ; margin plane, entire, slightfy incrassate above ; 
nerve rather stout, vanishing in apex ; cells at base lax, hyaline, 
thin-walled, rectangular ; above smaller, elliptic, incrassate, in 
the limb small, rounded , often bi-stratose, incrassate. Seta 
slender, cygneous, when mature and dry erect and flexuose ; 
capsule elliptic-oblong , pale, thin-walled, smooth ; calyptra 
subulate, lobed ; lid longly rostrate ; peristome teeth reddish, 
unequally cleft. Autoicous. 

Hab. Sandstone and siliceous rocks ; not common. Fr. winter. 

The distribution of this little moss is very much that of Brackyodus 
trichodes, with which, moreover, it is frequently found growing. The seta, 
which even when mature becomes bent again upon moistening, and the smooth 
capsule, are sufficient to distinguish it. In habit it is most like Seligeria 
recuvvata, but that has more setaceous leaves with different areolation, and a 
shorter, rounded capsule. 


36. >HEDWXGIA Ehrh. 

Stems forked, with lateral innovations. Leaves broad, oval , 
nerveless. Capsule immersed or very shortly exserted, roundish, 
gymnostomous ; calyptra small , fugacious ; lid short, obtuse. 

A genus consisting of two species, which has been variously 
located, but seems most at home under Grimmiaceae. These two 
species are sometimes treated as generically distinct, but the 
distinguishing characters are not of great importance, and I have 
adopted the other, perhaps less usual arrangement. The leaves 
have some resemblance in form and areolation to those of 
Cryphaea heteromalla, but there the agreement ends. 

Deriv. — After Hedwig, the “Father of Bryology.” 


f Leaves with hyaline points, coarsely papillose j. ciliata 

\ Leaves without hyaline points, scarcely papillose 2. imberbis 


1, Hedwigia ciliata Ehrh. (. Bryum ciliatum Dicks. ; Hedwigia 
albicans Lindb.) (Tab. XXII. A.). 

In small or wide patches, of a glaucous green, and usually 
hoary, the tufts very easily breaking up when gathered. Stems 




Resembling the last species in mode of growth, but with the 
stems less forked, with lateral branches, sometimes flagelliform, 
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rather slender, at first erect, then elongated and procumbent,, 
rigid when dry, slightly forked and with shorter lateral branches,. 
1-4 inches long, denuded at base. Leaves when dry imbricated 
with the apex recurved , often falcato -secund, when moist spreading,, 
often secund especially on the procumbent stems, concave,, 
nerveless, ovate, acuminate and tipped with a long or short ,, 
wide , hyaline point, which is spinosely denticulate at the edges ; 
margin recurved below, slightly sinuose ; cells strongly papillose , 
at mid-base yellow, narrow-linear with the lateral walls incrassate 
and somewhat porose ; towards the margin the cells are shorter, 
wider, sub-quadrate or rectangular with sinuose walls, more 
pellucid, at basal angles often larger, quadrate, brown ; upper cells 
in regular longitudinal rows, ovate , hexagonal or sub-quadrate h 
all incrassate and usually angular. Capsule sub-sessile, immersed 
perichaetial bracts ciliate on the margin towards apex ; calyptra. 
small, only covering the lid, conical, usually sub-cucullate, 
fugacious ; capsule globose or slightly oblong, wide-mouthed 
and truncate after the fall of the lid, yellowish with a red mouth, 
smooth, annulus none ; lid convex, sometimes mamillate ; peristome 
none. Autoicous. 

Var. jS. leucophaea B. & S. More robust, very hoary ; leaves 
wider, the hyaline base of the hair-point occupying almost one- 
third of the length of the leaf. 

Var. y. viridis B. & S. Leaves imbricated when dry, bright 
green , tip hardly hyaline. 

Var. S. striata Wils. Leaves (especially the uppermost) 
distinctly striate ; margin strongly recurved. 

Hab. On siliceous walls and rocks, common. The var. f$ on more 
exposed rocks. The var. y in more shaded localities, rare. The var, 8 rare*. 
Fr. spring. 

This species is somewhat variable, especially in the relative length and 
conspicuousness of the hyaline point ; the vars. viridis and leucophaea are little- 
more than extremes of variation in this respect, linked with one another by 
innumerable intermediate forms. Another form described by Schimper as 
var. secunda is also found ; it is only a more than usually elongated slender 
form with smaller, less crowded, more secund leaves than usual. 

Hedwigia ciliata somewhat resembles Rhacomitrium heterostichum, and still 
more perhaps Grimmia apocarpa, but the broader ovate nerveless leaves regu- 
larly imbricated, at the base at least, when dry, are totally different upon closer 
examination. Forms without hyaline points, which are however rare, might 
be taken for the next species, but are nearly always of a decided green, less 
yellow ; it would always be safer, however, to submit such forms to the- 
microscope, when the strongly papillose leaves would clearly refer them to the* 
present species. 

2. Hedwigia imberbis Spruce ( Gymnostomum imberbe Sm.) 

Hedwigidium imberbe B. & S., Schp. Syn. et plur. auct.) 
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dark brown below, yellowish brown at the summits of the 
branches , not hoary ; leaves spreading, rarely falcato-secund, 
closely imbricated when dry , resembling the last. in shape, oval- 
oblong, quickly narrowed to a short acute apiculus , not hair- 
pointed, nerveless ; margin strongly revolute almost to summit , 
slightly notched or irregular at apex. Basal cells resembling the 
last, the upper smaller, narrower, usually irregularly rectangular 
.and elliptic, or sub-quadrate, with incrassate sinuose walls, smooth 
or slightly papillose . Leaves of the flagelliform shoots and 
perichaetial bracts with the apex sometimes discoloured. Peri- 
chaetial bracts not ciliate. Capsule on a rather longer seta, but 
scarcely emergent, lightly longitudinally furrowed when dry ; lid 
, conical-rostellate , calyptra small, cucullate or sub-cucullate. 
Autoicous. 

Hab. Siliceous rocks, rare. Fr. very rare, autumn. 

Usually easily distinguishable from the last by the absence of hyaline 
-points to the leaves, which are almost always brown or yellowish, more 
imbricated when dry, with the margin more strongly recurved ; also by the 
■smoother, smaller and narrower areolation. 


Order IX. TORTULACEAE. 

Mosses usually of low growth, radiculose only at base. 
Leaves variable, from linear to spathulate * areolation usually 
thin-walled and hyaline at base, often small, obscure and papillose 
above. Seta straight, rarely curved in the more minute plants, 
capsule erect or slightly inclined, oval, oblong or cylindrical, 
calyptra usually narrow and cucullate, peristome none or single, of 
16 straight or spirally twisted teeth, entire or divided, often into 32 
filiform branches, papillose. 

A large and polymorphous Order, very difficult to define, 
-owing to the number of lowly organised forms which, while widely 
differing from the normal type of the Order, are clearly insepar- 
able from it by reason of the regular gradation between them and 
the higher species. The structure of the leaves is more important, 
perhaps unusually so, than that of the peristome, which exhibits 
• considerable variation even within the same genus, and is, indeed, 
often absent from species whose close relationship with other 
highly peristomate ones is undoubted. On one side Tortulaceae 
comes very near to Dicranaceae, especially through Ceratodon ; on 
another it approaches Funariaceae ; the higher species of Tortula 
show great affinity to Encalypta, while Cinclidotus is related to 
Grimmiaceae, and other relationships could be pointed out ; in a 
linear arrangement it is impossible to preserve these affinities 
unbroken, and we are obliged to be contented with drawing 
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attention to the more important of them. With some slight 
variation I have for the most part followed Lindberg's generic 
divisions and arrangement. I have, however, united Ephemerum 
with the Funariaceae, as, despite its near resemblance to Acaulon, 
it appears to be quite as closely related through Physcomitreila 
with that Order, and the areolation is rather Funarioid than 
Pottioid. 


Tribe I. Pottieae . 

Leaves broad in outline, in only a few species narrowly 
lanceolate ; peristome when present of 16 or 32 teeth, entire or 
cleft, sometimes to base, straight or twisted, often united at base 
into a tube. Upper cells more or less hexagonal, lax and pellucid 
or rather smaller and obscure ; rarely minute ; the basal lax and 
hvaline. 


37. ACAULON C.M. 

Plants minute , bulbiform. Upper leaves very much larger „ 
concave , convolute. Capsule spherical, almost or entirely without 
an apiculus , immersed , cleistocarpous. Calyptra very small y 
conical, irregularly torn at the base. Spores rather large,, 
granulated. Columella perfect. Male flower on a basal branch 
or basal radicles. 

These little plants are in the areolation somewhat inter- 
mediate between the genera Ephemerum and Phascum ; in 
habit, however, they are much nearer the latter, especially P. 
cuspidatum , and it can hardly be doubted that they are rightly 
placed here, whatever the position of Ephemerum. From all 
species of Phascum and indeed from all the cleistocarpous mosses 
with which they are likely to be confused, the round capsules 
without distinct apiculus or only a very minute one, and the 
inflated, usually denticulate bracts easily distinguish them. 

Deriv. — a- (a) without, and kolvXos (kaulos) a stem. “The 
stemless moss.” 

r Perichaetial bracts convolute, folded one within the other, ncrt keeled 

J seta straight i. muticum 

) Perichaetial bracts meeting one another at the margins, keeled ; seta 
L arcuate 2. triquetrum 

1. Aeaulon muticum C.M. (Phascum muticum Schreb. 

Sphaerangium muticum Schp. Syn.) (Tab. XXII. C.). 

Gregarious, minute plants, oval in outline and slightly cuspidate 
by the rather elongated upper leaves or bracts, pale greenish white 
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or yellowish. Lower leaves very small, concave, roundish-ovate ; 
about three upper much larger, the two uppermost or inner 
perichaetial bracts being the largest, convolute , cymbiform , rounded 
at back , not keeled, enclosing and covering the capsule ; irregularly 
denticulate or sinuose at the rounded obtuse apex, nerve distinct, 
usually excurrent in a short erect mucro, margin plane ; lower 
cells hyaline, rectangular, thin-walled, rather large, the upper 
smaller, rhomboid-hexagonal or sub-rectangular, smooth, the 
marginal ones often forming a more or less distinct border. 
Capsule on a short straight seta , immersed, spherical, or with a 
minute obtuse apiculus, orange-brown ; calyptra very small, 
torn at the base. Male flower on a basal branch or basal radicles! 
Spores 30-40 fi, finely granulated. 

Var. p. minus H. & T. Smaller , shorter, bracts hardly 
exceeding the capsule, more shortly pointed, entire , 

Hab Bare sandy spots, not unfrequent. The var. 8 Torauav * 
Sussex. Fr. winter and early spring. Pf qUay * 

Somewhat variable in size and in serrature of the bracts, this plant mav 
always be recognised by the rounded, not apiculate- capsule and the lar^e 
bracts folded together and concealing the fruit, not spreading’ and open as in 

smooth" 1 Fro" ° 4 11S ; t0 °' are and^-honZld, and 

A - triquetrum it differs m the more elongate plants more 

(recurved Wlth th ® nerve ° f tb ® lea ^? S ? trai S hter . less conspicuous, not 

fessat? but Tot markedly fo. 6 ^ ^ - 

*vh,vl n r i ^tj, firS ^ edit j on of this work 1 induded A - mediterraneum Limpr to 
S Braithwaite referred plants gathered at Douglas, I. of Man, by Hoit in 
| j™ . ilav , e , not seen original specimens of Limpricht’s plant but careful 
1 ?f P M 1S ° n ° f b “ des0f iption with that given by Braithwaite and with the 

liants ThT SS - tSe l f Sh0WS - 1 think ' tha \ We have t0 do two distinct 
The mam characters that Limpricht relies upon in A. mediterraneum 

febtvr^f 1 bracts not meetin ® towards a P e * («> that The capsule S 

lnd b thf above) plane and entire at margin, the very short, not curved seta 
jHfwu Sp ° reS ec hinnlate (covered with elevated, acute papilae) as compared 
CTh granulated surface in A. muticum. These we, it ^ w P vetv 
characters attributed by Lindberg to his A. Holm (ined.), but thev 
W . ot a gree either with Braithwaite’s description or with the I of Man 
fcn« S - The bracts in the specimens which Mr. Holt kindly sent me^re 
a stantly more or less denticulate, the spores minutely granulated exactlv 
fm A. muticum. The apiculus to the capsule which Lindberg also re?ied 
fc S . n ^ m f nt i oned Limpricht, nor is the inequality of the perichaetial 
lir Dl^t h +L Iender curved outline of the plant.which Braithwaite emphasises 

Jcrfbed bv T en ’ Can d 0t ’ 1 tMnk ' be identical with the continentalmcS 
■fr list d b r L ™P« c ht, and A. mediterraneum Limpr. must be dropped from 
tcfaln , Considenn S also the variability of the apex of the perichaettS 
| s m A ' m uticum , and taking into account the inconstancv as far 

%ithwa?te n r e d g0eS l ? our P lants > of the other characters relied upra bv 
Ith^ wS t d ° T* thmk H is desirable on the whole to create a fresh Tarietv 
j| the form f o™d m the I. of Man and elsewhere in Britain y ‘ 
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tortulaceae. 

2. Acaulon triquetrum C.M. (Phascum 
hpkaerangium triquetrum Schp. Syn. 

, , Re f “bliug the last but smaller, ofte 
plants bulbiform, almost globose, rounded , 
so .. b t r ^ rath . ei : more numerous, usually 

abov, a tn< ? uetrou s outline to the pi 

above, the nerve strong, excurrent in a 
npper margin slightly recurved. Capsuk 
Spores rather smaller, 25-30 u ramW & 


38. PHASCUM Schreb. 

e upper ISlaS^ pIa ?, ts ' Leaves eniire - ovate 
• , p . per areolation usually -babillos* Cahrr 

llV m T TSed r 01 Sli ^ htl y ^rted, sub-globose 
dlaptculus. Columella perfect. Male flower!" 

.ate“^,“r p £. i!COn) ' * Gr “ k “““ fOT 



Plant green ; Is 
Plant brownish 


cuvvicolU } 
i. cuspidatun f 
-• Floerkeanun it 
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Var. ft. piliferum Hook, and Tayl. (P. piliferum Schreb.). 
Smaller, leaves shorter, reddish, piliferous with the longly exourrent 
nerve. Capsule large, immersed. 

Var. y. Schreberianum Brid. (P. Schreberianum Dicks.). 
Tall, several times branched ; leaves longer, the uppermost spread- 
ing ; capsule slightly emergent . 

Var. S. curvisetum Nees & Hornsch. (P. curvisetum Dicks:). 
Tall ; often divided ; capsule emerging laterally on an arcuate 
seta . 

Hab. Clay banks, waste places, and fallow fields. Very common. 
The vars. rare. Fr. early spring. 

An extremely variable plant in size, habit, and other points. The var. 
piliferumis, perhaps, the best characterised and most stable variety, the other 
two are rather the extreme forms each of a more or less connected series of 
•gradations, many of which may be seen on the same tuft, or even on the same 
plant. The var. piliferum grows on sandy soil in dry places, usually near the 
sea, and has the hair-points not unfrequently hyaline and hoary. It was 
considered , a species by Schreber, and even several varieties of it have been 
described. 

P. cuspidatum , in addition to other characters mentioned under Acaulon 
muticum , may usually be known from that species by the more numerous leaves 
more or less twisted when dry, with longer points. It is more common than • 
any of the allied species, and usually grows in greater quantities and in more 
crowded tufts. Pottia bryoides resembles it closely in vegetative characters. 

A small brown form, usually growing on clay, may be taken for P. 
Floerkeanum ; but the much larger cells will separate it under the microscope. 


2. Phascum Floerkeanum W. & M. (Tab. XXII. F.). 

Very minute, gregarious, reddish brown. Leaves credo- 
patent , the upper larger, but not markedly so as in Acaulon, 
slightly twisted when dry, concave, ovate-acuminate, stoutly 
•cuspidate with the strong reddish nerve ; margin slightly revolute 
above, entire, or faintly irregular with the transverse cell-walls 
slightly projecting, cells lax at base and pellucid, hexagonal- 
rectangular, the upper small, 13-15 p wide, irregularly quadrate, 
rhomboid or hexagonal, minutely papillose at back. Seta very 
short, erect . Capsule immersed, small, rounded with an obtuse 
.apiculus, reddish ; calyptra conical, sub-cucullate ; spores pale , 
very minutely granulated, almost smooth, 20-25 p. 

Var. ft. badium Brid. ( P . badium Voit). Leaves longer, 
narrower ; capsule smaller, ovate, dull brown . 

Hab. Clay and chalk fields, uncommon. The var. rarer. Fr. winter. 

One of the smallest of our mosses. It is known from small forms of the 
last by the reddish colour, and shorter, more acuminate leaves, which are 
more spreading above, whereas in that species they are more or less erect. 
From the next it differs obviously in the straight, short seta and immersed 
capsules. The latter are occasionally aggregate. 
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8, Phascum curvicolle Ehrh. (Tab. XXII. G.). 

Very minute, gregarious, brownish. Leaves crowded, the 
lower small, oblong-lanceolate, the upper larger, narrowly lanceo- 
late , acuminate, nerve reddish, stout, excurrent into a long 
point ; margin recurved for the greater part of the length of the 
leaf , entire or minutely crenulate-papillose at apex ; cells rect- 
angular at base, above small, rounded-hexagonal or sub-quadrate, 
very papillose, obscure, incrassate ; capsule laterally emergent 
on a curved seta , solitary or aggregate, horizontal or pendulous, 
oval with an obtuse point, bright brown, glossy ; calyptra rather 
large, cucullate. Spores 24-28 /x, pale, very faintly granulated. 
Paroicous or synoicous. 

Hab. Bare places and fallow fields, usually on chalky ground. Rare. 
Fr. early spring. 

Readily known by its oval almost pendulous capsule hanging out from 
the side of the stem, and often more conspicuous than the rest of the plant ; 
the areolation, too, is denser and more obscure than in P. cuspidatum, the var. 
curuisetum of which is the only plant that when in fruit might be mistaken for 
it, and the spores are different. The leaves are smaller and narrower than in 
the last. 


39. POTTIA Ehrh. 

Plants short, hardly branched, in tufts or scattered. Leaves 
broad in outline , more or less ovate or oblong, usually papillose, 
nerved almost always to apex or beyond ; areolation rather lax, 
more or less hexagonal above . Calyptra narrow, cucullate. Capsule 
erect on a straight seta , exserted , oval or cylindric , cleistocarpous, 
gymnostomous, or with a peristome of 16 imperfect or lanceolate 
bifid teeth. Spores granulated, usually large. 

The species of this genus form a very natural group, and the 
only real question of difficulty is whether they should stand alone 
or form a section of Tortula. The convenience of the former 
arrangement is obvious, since there are as many as 40 species 
belonging to Pottia, and a still larger number to Tortula, and 
although there is no doubt considerable affinity between the two 
groups, it can hardly be considered closer than is often the case 
between allied genera ; there is, moreover, a peculiar habit 
among the Pottiae which is only found in a few species of Tortula, 
and which is there always associated with the elongated fruit and 
characteristic peristome of that genus. It is true that Tortula 
pusilla and T. lamellata form a connecting link between the two 
genera, and that the two being obviously inseparable, one must 
be removed from what would certainly be its natural place did it 
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stand alone ; but the existence of such ambiguous forms is a rule 
rather than an exception in nature, and to deny autonomy to all 
groups that included such forms would be to reduce classification 
to an absurdity. 

On the other side Pottia runs closely into Phascum, and the 
line between them must needs be a somewhat arbitrary one. 

In Pottia the stems are usually very short, and never much 
elongated ; the leaves are generally soft, and mostly spread in a 
stellate manner from the stem when moist \ the capsule and seta 
are almost always shorter than in Tortula, and the peristome 
teeth are never filiform and elongated as in that genus. 

The quinquefarious or octofarious arrangement of the leaves 
while no doubt of some value as a character, and fairly easy of 
determination in fresh plants, is not of much use in the study of 
ar * um s P ec i m ens ; and even with the former it is sometimes 
difficult, and occasionally, I am inclined to think, misleading. 
P.lanceolata for instance though usually quinquefarious is at times 


Deriv. After Pott, once Prof, of Botany in Brunswick. 


j / Lid very minute, persistent. 
\Lid larger, deciduous 


2 / Capsule sub-globose ; calyptra rough at apex T recia 

\ Capsule elliptic; calyptra smooth............! I bryoTdes 

3 /Peristome absent, or rudimentary A 

\ Peristome present 1 

4/Ls. serrulate at apex, nerve usually vanishing ? Heimii 

\ Ls. entire, nerve excurrent _ n eim% ^ 

5 /* 4 L CO ? i< y , leaves o v ate-lanceolate ".'y 'minuiula 

l Lid beaked ; leaves oblong or obovate 7 ‘ g 

6 /Capsule short, turbinate ; ls. quite smooth ” .......4 truncatula 

\ Capsule more or less oval or elliptic ; ls. usually papillose.. . .7 

7 /Ls. with rather long hair-points, | length of leaf V crinita 

\ Nerve excurrent m a short point - 5 ' g 

g /Calyptra scabrous above a 

\ Calyptra smooth Yq 

9 /Capsule oval; upper cells rather lax 6* asfierula 

/ Capsule long-elhptic ; upper cells small ...6 Wihoni 

in/ 0 ^ on ®' * ranlp ; peristome rudimentary.... ,* intermedia 

10 f LS ’ ° b °vate-spathulate, in 8 ranks, very green ; peristome absent 

u /Nerve vanishing ; ls, broad, in a bulb-like tuft TT 

\ Nerve excurrent * latl jona 

12 f^id conic 1 calyptra scabrous above 

fLid rostrate ; calyptra smooth ***** 


1 3 s^§P° res coarsely tuberculate . _ 

\ Spores finely papillose *f * ^ ta ^eana 

C-K , ’ * 7 • commutata 

U J £ erve excurrent in a rather long point ; cells lax.. 

\ Nerve excurrent in a short mucro ; cells small.. 



lou TORTULACEAE. 

1. p °ttia_recta_ Mitt. {Phascum rectum With., Schp. Syn.) (Tab. 

Very small, gregarious, dull green or brownish. Leaves 
erecto-patent, slightly recurved, small, concave, oblong-lanceolate 
-ovate, shortly acuminate and rather acute, nerve strong 
reddish, excurrent in a short mucro, margin recurved entire’ 
cells rectangular and hyaline at base, above I mall, 10-14 ^ rarely 
18 p, rhomboid or hexagonal, papillose, chlorophyllose. ^Capsule 

aWe^th Sh } H ’ Stra ¥ ht 0r sli £ htl y cu rved seta, not much elevated 
above the leaves, cleistocarpous , small, sub-spherical with a verv 

ate oSS f ° rmed by th ? M ’ whicb does not however 
separate, orange-brown ; capsules occasionally aggregate * 

czlyptra. scabrous above, and indeed nearly to base stores 
finely spiculose-papillose. Paroicous. P 

on clay ; not aaamonf & Fr. f winter 6ldS ' USUally on calcare0l -'s soil, sometimes 


xteariy amea to Phascum curvicotte, but the erect or 
and distinct though not deciduous lid make it easi?v 
upper leaves are shorter and broader, the calyptra also is 
habit it is more like P. Starkeana, or P minJtuli but 
especially the wide-mouthed capsules i Ttho S e spectes 
them ; m the present plant the lid and its line of E 
very small and narrow. The next species is Cfw J 2 


2. Pottia bryoMes Mitt. (Phascum bryoides Dicks., Sch 

Taller than the last, sometimes nearly half-an-inch ir 
duh green, densely gregarious. Lower leaves small lai 
upper much larger broadly oblong-lanceolate, concave 
nate, margin revolute to near apex nerve excurrent in’ 
arista ; upper cells larger than in the lalt, W-S f he- 
rhomboid, mcrassate, smooth or more or less papillose 
cleistocarpous, exserted on a short seta aW ?ne Hne 
less, oval or oval-elliptic, abruptly or eTaduallv n» a 

rr beak ^ 

the last. A rudimentary peristome is present Am 
male flower distinct, near the base of the fertile stem 

3, ar ' i8- Wils. Leaves much longer sub-soa 

ScurSnt an CaSf 1 te / i ’ recurved ’ 5 w»g*» plane, nerve ve?y 
Bpores f Ion - bea k, on a Ion? 


var. p near Newcastle 


■ 

- ■ - 
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The capsule in this species is of a peculiar form, as is best shown by the 
figure. Sometimes, however, it more closely resembles that of the last 
species, but is larger and longer. That species has smaller leaves with much 
smaller areola tion, more papillose and obscure ; indeed, the foliage of P. recta 
is rather Phascoid than Pottioid. The fruit, however, will readily separate 
them. 

The var. Thornhillii, which I have not seen, was by Wilson considered as 
possibly a distinct species, and the characters as detailed by him are certainly 
striking. 

P. bryoides is a variable species, and other forms have been described as 
varieties, but apparently on slender grounds ; one form (var. pilifera) has the 
nerve excurrent in a long hair Tike point. 

Immature plants of P. bryoides with the capsules more or less developed 
but still enclosed in the bracts may be overlooked as Phase, cuspidatum ; 
I have found the two in company and not at all easy to distinguish at this 
stage. The position and character of the male flower will separate them in 
such a case, and probably in all cases the form of the capsule also. 

Limpricht created the genus MildeeLla for this species on account of the 
presence of a rudimentary peristome. It is as a rule only to be detected by 
careful section cutting, but Mr. W. E. Nicholson has observed it in certain 
cases through the capsule wall after treatment with liquor potassae, and has 
even been able to get away the teeth separately in a mature capsule. They 
are extremely delicate, thread-like, yellowish, papillose and jointed. 


3. Pottia Heimii Fuernr. ( Gymnostomum Heimii Hedw.) (Tab. 
XXII. J.). 

A comparatively tall species, with the stems J— | inch high, 
but variable in this as in other respects ; tufted, yellowish or deep 
green. Leaves increasing in size upwards, lower broadly lanceo- 
late, those at the top of the stem long , narrowly oblong-lanceolate , 
acute and slightly acuminate, spreading when moist, appressed 
and slightly twisted when dry ; margin plane , serrated towards 
apex ; nerve reddish, usually not excurrent ; cells in the lower 
half of the leaf elongated, rectangular, lax, hyaline ; in upper 
part rather large , hexagonal-rhomboid, chlorophyllose, rather 
incrassate, papillose. Seta long (J— | inch), rather thick , twisted 
when dry ; capsule obovate-oblong, rather large, but variable, 
thick-walled, narrowed at base, brown, wide-mouthed when 
empty ; calyptra smooth ; lid obliquely rostrate from a broad flat 
base ; columella attached to lid , at maturity lengthened beyond the 
mouth of the capsule, elevating the lid and retaining it for some 
time ; peristome none. Autoicous or rarely synoicous. 

Hab. Muddy and sandy ground near the sea; very rarely inland. 
Frequent. Fr. spring. 

This is one of our few distinctly maritime mosses ; it somewhat resembles 
robust forms of P. intermedia, but it has a different habit from any of the 
other species, by which it is easily recognised, the long, stout seta greatly 
contributing to this. It. is also in its typical form quite distinct in the leaf 
apex, although among its many variations it occasionally has the leaves 
entire ; it is, however, rarely that it may not be known by this character. 
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The lid, elevated above the mouth of the capsule and remaining attached 
to the columella, is a very curious and striking characteristic of this species 
during the time that the fruit is mature. 

The plane, toothed margin of the leaf would distinguish doubtful or 
barren forms from P. intermedia ; the leaves are also usually of a more solid 
texture than in the allied species. 

A form occurs with entire leaves, having the nerve ceasing below the apex ; 
it may possibly be P. Rvani Philib. It requires further study. 


4. Pottia truncatula Lindb. (Bryum truncatulum L. ; Pottia 
truncata Fuernr., Schp. Syn.) (Tab. XXII. K.). 

In loose tufts or patches, dull green ; J-inch high, slightly 
branched. Leaves quinquefarious, spreading, soft, twisted when 
dry, lower short, oblong-spathulate, upper longer, oblong, shortly 
and slightly acute ; margin plane , slightly irregular towards apex 
with the projecting transverse cell walls, but not papillose ; nerve 
excurrent in a short point ; upper cells rather large, hexagonal, 
thin-walled, smooth. Seta short, slender ; capsule shortly oval or 
turbinate , when empty truncate , wide-mouthed a?id almost hemis- 
pherical, thin-walled, pale brown, exannulate ; lid flat, with a 
very oblique, more or less longly rostrate beak. Calyptra smooth. 
Peristome none. Spores large, 20-28 /x, minutely punctulate. 
Autoicous. 

Hab. Banks, fallow fields, etc., very common. Fr. autumn and winter. 

The commonest species of the genus, and recognised without difficulty by 
the leaf form and the short truncate capsules with obliquely rostrate lid. The 
capsule is, however, somewhat variable in length and form. 


* Pottia intermedia Fuernr. ( Gymnostomum intermedium Turn. ; 

P. lanceolata var. gymnostoma Schp. Syn.) (Tab. XXIII. 

A.). 

Taller, rather larger in all its parts ; leaves longer, margin 
revolute at middle, at apex slightly rough with projecting papillae 
as well as with the transverse cell walls ; areolation usually 
slightly papillose at back in the upper part of the leaf. Capsule 
longer, oblong, more or less elongated ; peristome absent or very 
rudimentary. Annulus broad. 

Var. /?. littoralis (P. littoralis Mitt.). Tall, of a bluish or 
glaucous green ; leaves usually longer, cells richly chlorophyllose, 
smooth, incrassate. Capsule usually with a narrower mouth. 

Hab. Walls, fallow fields, etc. ; frequent. The var. j8 on sea shores, 
rare. Fr. winter. 

In its typical form a markedly different plant from P. truncatula , but the 
above characters are not always pronounced, and the revolute margins and 
papillose leaves are sometimes correlated with a very short, truncate capsule. 



w 


39. pottia. 183 

The papillosity of the leaves does not, indeed, seem to afford a very stable 
specific character in this genus. The lid is occasionally slightly adherent to 
the columella. 

It frequently grows with P. lanceolata, but I have never found any trouble 
in separating the two ; apart from the peristome the latter has narrower, 
more regularly cylindrical, dark red or purplish capsules, thick- walled, narrowed 
at the mouth, with a regularly conical lid, obtuse, and of variable length ; the 
present plant has the ripe capsules always paler brown, broader, more or less 
wide-mouthed (except at times in var. /3), with the lid as in P. tmncatula , 
wide and fiat at the base, with a narrow and oblique rostellate beak. In 
addition to this, the spores in P. intermedia are much larger, being double the 
diameter cf those of P. lanceolata, and the ar eolation also, as Braith waite 
points out, is larger than in that species. It is difficult therefore to see why 
Schimper unites the present plant with P. lanceolata rather than with 
P. truncatula- . I have not seen any' specimens that would bear out the 
supposition, but it is difficult to resist the conclusion that there are probably 
two plants confused under this name, the more so as Boulay, who follows 
Schimper on this point, and whose care and accuracy of observation are 
noticeable throughout his work, distinctly attributes to it almost all the 
■characters I have above enumerated as distinguishing P. lanceolata. 

In deference to some of my correspondents, I have admitted P. liUoralis , 
though only as a variety. Its colour and habit give it a distinct appearance, 
at least in its well-marked forms, but I find a great want of constancy in its 
characters. Sussex specimens with the colour, slightly incrassate cells, and 
narrow-mouthed capsule have the leaves scarcely differing in form from those 
of ordinary P. intermedia. On the other hand specimens which Mr. Wheldon 
sends from the Lancashire coast, very characteristic in habit, colour and leaf 
form, have the capsules quite as wide-mouthed as in P. intermedia, with none 
•of the appearance which has caused this variety to be subordinated by some 
authors to P. lanceolata. M. Corbidre also (cf. Husnot, Muscol. Gall.,p. 433) 
has found the distinguishing characters disappear in proportion to its distance 
from the sea. 


5. Pottia crinita Wils. (Tab. XXIII. B.). 

In dense tufts, bright or pale green. Leaves octofarious, 
broadly oblong-spathulate, obtuse ; margin recurved, nerve excur- 
rent in a long yellowish arista , ^ length of leaf ; upper cells 
quadrate-hexagonal, lax , 18-22 p in diameter, papillose, distinct ; 
margin at apex crenulate with papillae. Calyptra smooth (rarely 
slightly papillose) . ^ Capsule oval-oblong, with a short, rather 
distinct neck, reddish brown, rather wide-mouthed when empty * 
lid obliquely rostellate ; spores 24-28 /x, densely and very minutely 
granulated ; peristome none. Paroicous, antheridia naked in the 
axils of the upper leaves. 

, Hab. Sea coasts, on rocks and banks ; here and there on various parts 
of the coast, not unfrequent in the south. Fr. winter. 


Distinguished by its smooth calyptra and broad obtuse octofarious 
papillose leaves from all but P. vindifoUa , from which it is known by the long 
hair-pomt. Mr. Nicholson finds a form in West Sussex with a much shorter 
ham-pomt, thus connecting the two ; and I have had an almost identical 
plant sent me from Wales. 
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*Pottia viridilolia Mitt. (Tab. XXIII. D.). 

, . ^ Ofiuita, and scarcely differing except in the 

bright deep green colour, the leaves highly chlorophyllose and 
somewhat succulent in texture, and the nerve excurrent in a short 
point only. 

Hab. Ledges of rocks, etc., near the sea ; rare. Fr. winter. 

Best perhaps subordinated to P. crinita, from which it scarcely differc; 

thnrfi m a Certa f n marked colour and texture difficult to define, and in the 
shortly excurrent nerve ; and even this latter character loses in value in 
view of the plants referred to above. It must be admitted that some species 

Pot ^ a rest 0n rather slender foundation, and several of the 
characters chiefly relied upon tend to weaken upon clos^ scrutiny 

_ broader, more obtuse leaves and their octofarious arrangement 

s , e P arat ? t b is plant from P. intermedia , the colour also assisting- in 

It di£fers from P * aspemla and P. Wilsoni hmthe 
smooth calyptra and less highly papillose leaves. 

®* P °xxm ilS cf ^ ^y mnostomum Wilsoni Hook.) (Tab. 

Resembling P. crinita, but differing in the hair-point being 

smaller 12 ^8 Tt^T ^ ilifer ° us > the upper cells much 
:“ ,7’ \T 18 fi> and ver y ^scure with chlorophyll and numerous 
p pillae, the calyptra rough, the capsule oblong-cylindric slightlv 
longer and narrower, with a distinct neck, and not wide at the 
mouth slightly plicate when dry; a rudimentary peristome is 

S£, *,°8-h* S ' lVed tbS M » f lhe Spores slightly 
Fr. waiter. Sandy gr ° Und ' m0st fre< l uen % near the sea. Not common. 

distilguXte “ Ltl'vfnW to 7°ht b I S ° me ^ Uth ° rS t0 

test clip rp r'f' ar* ''pp. _ • i 1 enture to doubt its lclicibilitv sls 21 

r. ™.t. on iho «,ho p , dt£3'»ta«h“* iT't T 

SSL y “* *»“ MhS/SiVaSSS 
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Hab. Cliffs, etc., near the sea. Rare. Fr. winter. 

In specimens gathered near Penzance by Cumow I find the capsule 
exceedingly variable in size and form, sometimes being elliptical and narrow- 
mouthed, at others truncate, wide-mouthed, and exactly resembling that of 
P. tnmcatula, with which indeed the plants are associated, and from which' 
they are quite inseparable as far as the capsules go, though very different in 
the" leaves and calyptra. The lid, too, in the above specimens is frequently 
straight and subulate, not obliquely rostellate and acute as is usually the case 
with this species, according to Braithwaite’s description. On the whole it is 
an unsatisfactory plant, even considered as a sub-species. 


7, Fottia minutula F uernr. ( Gymnostomum minutulum Schleich. > 
P. Starkei var. Davallii Lindb., Braithw. Br. M. FI.) 
(Tab. XXIII. F.). 

Very small , gregarious, reddish, resembling small forms of 
P. Starkeana . Leaves spreading and recurved, short and broad, 
ovate , acute , cuspidate with the shortly excurrent reddish nerve ; 
margin recurved; upper cells rather small , 15-18 p,, incrassate, 
densely and minutely papillose. Seta very short, straight ; 
capsule minute , shortly oval , rather wide-mouthed when empty , 
dark brown, shining ; lid short, obtuse, conical, or mamillate ; 
calyptra rough ; spores finely but strongly papillose , variable in 
size, 25-35 fa. Peristome none, or quite rudimentary. 

Hab. Fallow fields, etc. Frequent. Fr. winter. 

United by Braithwaite, following Lindberg, with P. Starkeana , but 
sufficiently distinct, I think, as Venturi has pointed out (Rev. Bry ., 1885, p. 51), 
in the spores, which in the present plant are finely punctate with acute papillae, 
as is usual in this genus, but in that are coarsely tuberculate, and in most 
cases smaller. The capsule also, here, is usually shorter and more urceolate, 
being sometimes slightly contracted below the mouth after the fall of the lid. 
According to Venturi, the var. conica, usually attached to the present plant, 
properly belongs, for the same reasons, to P. Starkeana ; but specimens of 
that var. from the herbarium of G. H. K. Thwaites, which I have no doubt are 
genuine, have the spores with the fine, acute papillae of P. minutula, and I 
have little doubt that Wilson is quite right in considering both species to 
possess analogous varieties, which are, as he says, very difficult to separate, 
but which may be known by the difference in their spores. They do not, 
however, appear to be of great importance. 

P. minutula and its sub-species commutata will hardly be mistaken for any 
other species except P. Starkeana, on account of their minute size ; the leaf form 
and structure will at once separate P. truncatula. It is most like P. recta, 
but the deciduous lid and wide-mouthed capsule at once distinguish the present 
plant. P. Starkeana has the capsule less wide-mouthed and the peristome 
distinct, but in view of P. commutata, it is scarcely safe to rely upon these 
characters without microscopical examination. 


* Pottia commutata Limpr. (Tab. XXIII. H.). 

Differs from P. minutula on the smaller size, the seta flexuose 
and cttrved , most markedly when dry, and especially at summit, so 
that the capsule is usually inclined , the mouth of the capsule 
Hi 
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scarcely widened, sometimes slightly contracted ; peristome well 
developed , variable, but in its best developed forms 100-180 /x in 
height, pale orange brown ; teeth from a distinct basal membrane 
broadly linear, obtuse, of 2 - 4 , rarely 5 , articulations , densely and 
highly papillose. The upper cells of the leaves are usually 
somewhat smaller, 8-13 and the lid with a slightly longer beak, 
but these characters are' inconstant. 

Hab, On the ground ; chiefly near the sea. Very rare. Seaford and 
near Newhaven, Sussex, 1903 ( W . E. Nicholson) ; Marazion, Cornwall, 1897 
(Cocfts). 

I should, perhaps, have scarcely considered P. commutata deserving of 
more than varietal rank on the basis of Limpricht’s description and figures 
alone. The Sussex plant, however, confirms his view by its well-marked 
characters. The curved seta and the highly developed peristome give the 
plant such an altered character that with the lens, or, indeed, with the naked 
eye, it is abundantly distinct from P. minutula , which according to Mr. 
Nicholson, may be recognised at once, even when growing with P. commutata^ 
by the larger size and straight erect setae. The peristome is quite conspicuous 
and in its highest development quite equal to that of P. Starkeana ; more 
developed, indeed, in the Seaford plants than in the form described and 
figured by Limpricht. I do not think it is possible to refuse a higher rank 
than that of a mere variety to this plant. At the same time its connection 
with P, minutula is undoubted. The curvature of the seta is not always 
well defined, while the presence of a rudimentary peristome in some forms at 
least of P. minutula is an added reason for cohfeidering the two plants nearly 
allied. I can find no reliable distinction in either the size or the sculpturing of 
the spores. 

In some ways P. commutata may be considered to be intermediate between 
P. minutula and P. Starkeana , the peristome and the narrow-mouthed capsule 
connecting it with the latter ; recourse should be had to the microscope in all 
cases, when the character of the spores will determine the identity. 


8. Pottia Starkeana C.M. ( Weisia Starkeana Hedw.) (Tab. 
XXIII. G.). 

Very small , crowded, pale green. Stem very short, leaves 
oblong-lanceolate or very broadly ovate, variable in form, short , 
acute , margin strongly revolute, nerve reddish, excurrent in a 
cuspidate point ; cells above rather small , 10-15 /x, rounded- 
hexagonal, rather incrassate, obscure, minutely and densely 
papillose. Perichaetial bracts hardly distinct. Seta short, capsule 
small, oval or shortly oblong, dark brown, shining, not wide-mouthed ; 
calyptra rough ; lid conical, obtuse or pointed. Peristome teeth 
variable, more or less truncate and imperfect , of 2-4 articulations, 
linear, flat, papillose, yellowish. Paroicous. Spores coarsely 
and obtusely tuberculate. 

Var. /?. brachyodus Wils. (Var. /S. affinis Braithw., Br. M. FL). 
Peristome teeth very short, truncate. 

Hab. Fallow fields and bare ground ; not common. The var. £ less 
frequent. Fr. winter and early spring. 
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Although this is probably distinct from P. minutula and its sub-species, 
the points of difference are not numerous ; the capsule is usually more or 
less narrowed at the mouth, or the mouth may be equal in width to the rest 
of the capsule, which, however, is not urceolate, nor truncate as it sometimes 
is in P. minutula. The peristome is always present, though sometimes very 
rudimentary ; and the spores, "resembling in miniature bags filled with 
apples" as Venturi describes them, and translucent instead of being rendered 
opaque, as in the other species, by densely crowded minute papillae, afford a 
good and easily observed distinction from those and indeed from all the 
species. 


9. Fottia caespitosa C.M. (Weisia caespitosa Bruch) (Tab. 
XXIII. I.). 

In small tufts, short, bright yellowish green, stems usually 
branched at the base. Leaves small, ovate or oblong-lanceolate, 
acute, margin plane , nerve excurrent in a very short green mucro ; 
cells above very small , incrassate, irregularly hexagonal, rough 
at the back with dense, obtuse papillae. Perichaetial bracts 
distinct , erect and sheathing. Seta pale yellow ; calyptra smooth ; 
capsule small, ovate , often slightly unequal, broad and rounded at 
base, narrowed at the mouth with a rather long oblique lid ; 
peristome teeth small , narrow , entire or slightly cleft, imperfect ; 
spores minutely papillose . Autoicous. 

Hab. Chalky fields ; very rare. Sussex ; Kent ; Surrey ; Herefordshire. 
Fr. spring. 

Easily distinguished from P. Starkeana by the smooth calyptra and 
plane-margined leaves ; from P. lanceolata by the yellow seta, plane margins, 
and smaller capsules ; from the other lowland species by the presence of a 
peristome ; the leaves, too, are unlike those of any of the allied plants. 


10. Pottia lanceolata C.M. ( Leersia lanceolata Hedw. (Tab. 

XXIII. J.). 

Bright green, in dense tufts, rather tall. Leaves variable, 
quinquefarious or rarely octofarious, from oblong-lanceolate to 
obovate, acute , nerve rather broad in the upper part of the leaf, 
excurrent in a longer or shorter point, margin revolute , cells in 
the upper part moderately large , incrassate, densely papillose or 
almost smooth at back. Seta yellow when young, orange red 
when ripe ; capsule narrowly elliptical , dark reddish brown , thick- 
walled, narrowed at the mouth ; calyptra smooth, lid rather 
long, oblique, or short and conical ; peristome teeth long, narrow , 
of 8-10 articulations, erecto-patent or spreading when ripe, reddish 
or pale, with a line down the middle and usually slightly cleft at 
apex, sometimes perforate along the median line ; spores finely 
granulated, Autoicous. 

Hab. Dry banks, wall tops, etc. Frequent. Fr. spring. 
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P. lanceolata is readily known by its highly developed peristome and 
narrow, elongate, dark purplish capsules. The peristome teeth are sometimes 
pale, and frequently become whitish after maturity. The nerve is slightly but 
distinctly thickened towards the apex of the leaf, and not unfrequently 
produces granular outgrowths on its surface in that part. It is in some 
respects a, variable plant, but the variations as a rule are not such as to give 
rise to difficulty in. identifying it ; a form however, occurs with papillose 
calyptra (/. scabra Limpr.) which renders the plant when immature very liable 
to be mistaken for other species, such as P. Wilsoni. It occurs on the south 
coast, and I have gathered it in Northamptonshire. There is a tendency for 
this scabrous calyptra to be accompanied by octofarious, broader, spathulate 
leaves, but these characters are not clearly enough correlated to justify the 
foundation of a variety ; I have gathered the plant with papillose calyptra 
but otherwise typical, and on the other hand I have collected in Bedfordshire 
a form with the leaves octofarious but not spathulate, and with the calyptra 
almost or quite smooth (cf. also Corbiere, Rev. Bry., 1895, p. 34). 

. In the leaf P- lanceolata much resembles Tortula atvovivens , but that has 
a still greater development of nerve, the leaves are narrower, the nerve only 
very shortly excurrent, and the capsule more truncate and otherwise differing. 


(Weisia latifolia Schwaeg.) (Tab. 


11. Pottia latifolia C.M. 

XXIII. K.). 

Plants very short, bulbiform, gregarious or clustered, s hinin g, 
pale green or whitish ; leaves imbricated, broadly, obovate or 
orbicular, very concave, thin, rounded at top or the upper ones 
very slightly and obtusely apiculate, margin plane or incurved 
nerve narrow, ceasing just below the summit ; cells in lower half 
of leaf lax, rectangular, hyaline or chlorophyllose, above becoming 
smaller, regularly rhomboid, with thin walls, or incrassate the 
uppermost often decolorate. Seta orange, capsule oblong 
smooth, dark brown, lid rather long, oblique, calyptra smooth • 
peristome teeth lanceolate, irregularly divided above. Autoicous. 

Hab. Crevices of mountain rocks ; very rare On several mountain, in 
Scotland ; Castleton (Aberdeenshire ?). Fr. summer mountains m 

of TMhH If 1 ? distin f “ d interesting species is totally unlike the other species 
of Pottia in its vegetative characters, but the fruit is quite that of the genus 
1nntfl ar ' ^ Ut f er . a ^ ch -V- {Bryum piliferum Dicks.) has the nerve excurrent in a 
longflexuoseansta, and was recorded by Dickson from Aberfeldy ; according 
•to Braithwaite, however the herbarium specimens so named turn out to bl 
P ™J% Styl Z a ( D ™ n ™ todon systylius B. & S .) , and the variety cannot therefore 
be 0 °^^ as British, even were there no doubt as to the origin of the 
■specimens m question. OI me 


40. TORTULA. 


189 



cells, as a rule, opaque and chlorophyllose. Calyptra cucullate. 
Capsule erect, on a usually long seta, oblong or cylindric, rarely 
oval, gymnostomous or with a peristome of 32 filiform teeth , 
united at base into a tubular membrane of varying length , above 
free, straight or spirally twisted, distantly articulated, papillose. 
Spores mostly small (except in Pterygoneuron and some species 
of Desmatodon). 

Like the majority of the Tortulaceae, the greater number of 
the species of this genus are terrestrial rather than rupestral,. 
a few being arboreal. The difference between Tortula and Barbula 
is rather one of habit and general outline than of well-defined 
structural detail ; nevertheless the various species separate 
themselves very naturally into the two genera, and a very slight 
acquaintance with the plants will enable the student readily to 
determine to which of the two any given plant must be referred. 

Deriv. — Diminutive from Latin tortus , twisted ; from the 
form of the peristome. 

The British species of this genus fall readily into four Sections ; 
and as the characters of these, besides being of importance for 
classification, lend themselves to the identification of the species, 
they are tabulated here for convenience. 

A. PTERYGONEURON. Stems short. Leaves piliferous. 
Nerve producing one or two pairs of vertical lamellae on its 
ventral surface. Peristome wanting or imperfect. 

B. ALOINA. Stems short. Leaves obtuse, rarely 
mucronate, concave with the margins strongly involute. Nerve 
very broad, producing abundant granulose threads on its ventral 
surface. Peristome teeth on a very short basal membrane. 

C. DESMATODON. Short, rarely taller. Leaves soft, 
ovate, oblong or spathulate ; nerve without distinct appendages. 
Peristome teeth from a distinct but rarely elongated basal mem- 
brane. 

D. SYNTRICHIA, Usually robust and tall. Leaves large, 
oblong or spathulate, frequently aristate with the narrow excurrent 
nerve. Peristome teeth united at base in a long, spirally tessel- 
lated tube. 


j / Nerve with two or four broad lamellae above 2 

/Nerve without lamellae, with or without granules or filaments 3 

2 /Capsule oval ; seta short ; cells of lid in straight lines.. ,.j. pusilla 

/Capsule cylindric ; cells of lid in spiral lines..... .2. lamellata 

g/Nerve indistinct, broad, hidden above by granular filaments.... .4 

/Nerve distinct throughout . . 7 

4 / Synoicous ; capsule elliptic ; Is. very short and obtuse 3. breviwstris 

/Dioicous ; leaves longer and narrower..,.. 5 

5 / Capsule oblique; Is, acuminate; spores about 25 ^ *' T 

/Capsule erect ; Is. usually obtuse ; spores 15 
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f Capsule more or less elliptic, half covered by calyptra 4 rigida 

'6| Capsule cyhndnc, calyptra covering lid only ; Is. incurved at tip S 
r v 5- ambigua 

7 r 3 * more .°5 less distinctly bordered with long, narrow cells. . . . a 

l Leaves without such border # y j* 

.g Capsule erect, or suberect Q 

o h o r ’ Un i der ^ line long : P er istome teeth free 12. mareinata 

\ Leaves 2-3 lines long ; peristome partly tubular * # jq 

10/ TaUer’anH^w^; ob , long - scarcel y tapering, border variable. ..15. subulata 
1 11 and slender : Is- narrower, tapering, border distinct to apex 

r -»■ r . . ^5 • dflS^UStCCtd 

«^5^S!SSJSSf “ c ™‘ ” * — »■ — « 

,2 {tSS ■SSSS S£”* h " b “ k “ a -*■ • 

14 f Ls ' ovatedancec >late, denticulate at apex ; peristome not twisted 

Us. oblong or obovate, entire (except ruraliformis) ; peristome^twfsted.ls 

35 i Leaves with spinulose hair-points 

^Hair-points (or cusps) smooth or nearly so. 20 

3 6 / Leaves squarrose, with recurved margin (cells 10-12 m 

1 Leaves erecto-patent, margin plane or nearly so above";""";;;;;;;;;;; 

3 7 /Leaves obtuse, green at apex (except the nerve) to 

\ Ls. narrowed to a hyaline acute apex, confluent with the nerve.*. 9 .' \ 8 

jg/Aristahyaiine, strongly dentate rn * r ’“" • 

\ Arista red, almost entire. 

19 /Cells small, 6-7 fx, obscure 7 dioicous. ^ • n ° rvegica 

l Cells 10-12 fi, clear; plant tall ".W ^intermedia 

20 ./leaves very concave; nerve gemmiferous above o-r jf A » 7 r^ 

\l\erve not gemmiferous P a P l ^o$a 

^ f Leaf mar 0 m strongly revolute almost to apex ; peristome teeth free 

L Margin plane above, or slightly revolute only. . . mUm [ \% 

22 1 Peristome teeth free ; hair-points shortish rr"Zhr' 

\ Peristome partly tubular ; hair-points 'l. . 

23 «T? an ^ ver y small ; seta short * capsule ellintiV 

\ Plant robust; seta long; capsule cyundriZl?;:;:;::;::;;;;;^.^^ 


A. PTERYGONEURON. 

i. Pottiacavifolia 

nr i^ lantS 7 ery i denseJ y tufted, bulbiform. Leaves more 

Z! r„ Ct 3 , n . d imbrica ted, small, broadly oblong or obo^Te 
Wry C ° nCaVe ' obtuse or sli gWy pointed, cucullate atlpex^maSn 
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slightly incurved ; nerve excurrent in a short mucro or a long 
hyaline , terete , entire arista , bearing on the face of the leaf, near 
the summit, one or two oval sacs, containing chlorophyllose 
granules, and finally splitting longitudinally so to form 2 or 4 
lamellae, as in Catharinea, but shorter. Cells in the lower part of 
the leaf rectangular, rather short (3-5 times as long as broad), 
with firm walls, the upper smaller, rounded-quadrate, slightly 
papillose. Seta red, short , 1-2 lines , capsule small , oval or elliptic , 
dark reddish brown, glossy, somewhat plicate or rugose when 
empty, gymnostomous ; lid obliquely rostellate, cells in straight 
rows . Autoicous. 

Var. incana N. and H. In dense hoary tufts. Leaves 
with very long hair-points ; capsule on a very short seta, hardly 
exserted, shortly oval. 

Hab. Walls and banks. Locally abundant. The var. j3 rare. Fr. 
winter. 

A very distinct plant, not to be confounded with any but the next species ; 
indeed, were it not for its close affinity to that, it would undoubtedly be best 
placed, as has usually been done, under Pottia. It is very variable in the 
length of the hair-point (which is indeed sometimes almost obsolete), and of 
the seta, and intermediate forms may frequently be observed between the 
type and the var. incana. 

The present species forms larger or smaller low patches or tufts usually 
producing abundant capsules, which by their deep purplish brown colour and 
large numbers give a very characteristic tint to the plant ; in the next species 
the longer seta and paler fruit give a much lighter hue to the patches, and the 
two are as a rule distinguishable from one another by this, even at some 
distance, when the fruit is mature. 

The Rev. C. H. Binstead has sent me a very remarkable form from 
Breinton, Herefordshire, with the arista of the leaves rough. This is usually 
given as a character distinguishing a continental moss, Pharomitrium subsessile 
Schp. from T.pusilla. A single old capsule on Mr. Binstead ’s plant shows it to 
belong here, but it is a very unusual form. The Pharomitrium should be 
looked for with us ; besides the rough hair-point it has the capsule immersed 
and almost sessile. The Herefordshire plant may be the var. Perraldien 
Besch. (cf. Journ. of Bot., June, 1899), but it requires further investigation. 


2. Tortula iamellata Lindb. ( Barbula cavifolia Schp., Syn.) 

(Tab. XXIV. A.). 

Very near the last species, and, indeed, indistinguishable 
except by the fruiting characters (the hair point, however, is 
perhaps never so long as it is sometimes found in that plant). 
Seta longer, 2-4 lines ; capsule narrower and longer, oblong or 
cylindrical, sometimes slightly curved, brown, less glossy, fur- 
rowed when dry ; calyptra larger ; lid with the cells spirally 
arranged. Peristome present, but very fragile and always falling 
away with the lid, teeth very slender, slightly twisted, united at 
the base by transverse bars. 
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Hab. Mud -capped walls and bare ground. Not common. Fr. winter, 
a little later than T. pusilla. 

The tall seta, narrower paler capsule, and constant presence of a peristome, 
albeit a very imperfect one, are the chief characters separating this from the 
last species. I have found it in several localities in Northamptonshire on the 
mud caps of walls usually growing in company with T. pusilla, and quite 
different in appearance. A single plant may here and there present an 
intermediate form, but in the vast majority of cases the two plants are perfectly 
distinct, the present having quite the appearance of a Tortula, while the habit 
of the other is rather that of a Pottia. 

It is impossible to view the peristome apart from the lid, and the best 
way to observe it is to lo.ok at it through the lid of a just ripening capsule, or it 
may be in part detached by crushing the lid under a cover glass. 


B. ALOINA. 

3. Tortula brevirostris Hook. & Grev. (Barbula breviroslris B. & S., 

Schp. Syn.) (Tab. XXIV. B.) . 

Plants very short, gemmiform, gregarious in small clusters, 
pale green or reddish brown. Leaves all small, very concave and 
obtuse , the lowest roundish, very short, the upper oblong, margin 
indexed, cucullate at apex, erecto-patent ; nerve rather thin, not 
excurrent, lower cells rectangular, or rectangular-hexagonal, 
hyaline, thin-walled, large, the upper quadrate, or vertically 
compressed, so as to be transversely oblong or elliptical, very 
incrassate, brownish-yellow, pellucid. Seta short, 2-3 lines long / . 
capsule small, narrowly elliptical ; annulus broad, separating ; lid 
short , obliquely rostellate, about -J length of capsule ; peristome 
forming a single spiral, short. Spores small, about 15 /x in 
diameter. Synoicous . 

Hab. On mud-capped walls in limestone districts. Very rare. 
Edinburgh; Buxton ; Yorkshire. Fr. late autumn. 

Very near T. rigida in appearance, but smaller with shorter seta and lid, 
and the leaves even shorter and more rounded ; the fruit also appears to 
ripen a little earlier, and the synoicous inflorescence is a marked character of 
distinction. I have, indeed, specimens of T. rigida with the capsule so small 
and the lid so short as to render them quite inseparable from the present 
species except by the inflorescence ; and on the other hand Prof. Barker has 
gathered plants near Buxton with most of the characters of T. rigida , but 
synoicous. Such forms, however, are rare. As in all the species of the section 
Aloina, the leaves soon turn a purplish brown. The granular filaments on the 
nerve, as is the case with the lamellae of Polytrichum, give the leaves in this 
and the allied species a solid appearance. 

4. Tortula rigida Schrad. (Barbula rigida Schultz, Schp. Syn. ; 

Tortula stellata Lindb., Braith. Br. M. FI.) (Tab. XXIV. D.). 

Very small, but slightly larger than the last, in wider, brownish 
patches. Leaves similar, but the upper rather larger, longer, and 
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! narrower at the summit, more spreading ; nerve thick, vanishing 

j at apex, or, rarely, running out into a mucro or longer hair. Seta 

i linger, ’3-5 lines, deep or brownish red ; capsule erect, narrowly 

j \ ^elliptical or shortly cylindrical, larger than in the last, lid longer, 
usually fully half the length of the capsule, rostrate, straight or 
j slightlv curved ; calyptra covering J— J capsule. Annulus broad, 

I separating; peristome longer, forming 1| turns of a spiral ; spores 

! ' as in that species. Dioicous ; male plants minute. 

Hab. Mud caps of walls in limestone districts. Not common. Fr. 
winter. 

T. rigida is except in rare cases recognisable without much difficulty 
from the last by the larger capsule with longer lid, and the dioicous inflorescence 
will (except in very rare instances) determine it ; T. ambigua has the capsules 
distinctly longer, larger, and of ’ a rather different texture, the peristome 
shorter, the annulus persistent, and the calyptra hardly reaching below the lid ; 
the leaves are usually narrower and less obtuse than in the present plant, but 
J not constantly so. 

j Although the specific name rigida has, as Braithwaite says, been applied 

at one time or another to all the four species of this section, its use has been 
restricted to the present plant for more than a century, and its retention can 
hardly lead to confusion at the present day. 


The capsules in this species are distinctly cylindrical, not elliptic as some- 
times in the last, and the shorter calyptra will also serve to distinguish it. 
From the next it differs in the erect capsules and the less acute leaves, which, 
though variable in this respect, are rarely so short and obtuse as in T. rigida, 
and never so distinctly acute as in typical T. aloides. 

It however is not without its difficulties. Mr. Jas. Murray has sent me 
from two localities in Scotland specimens which have the larger, inclined 
capsule of T. aloides , and the longer, narrower leaves, and are scarcely to be 
recognised as T. ambigua but by the somewhat cucullate leaf apex and the 
smaller spores. The leaves in T. ambigua also are occasionally distinctly 
mucronate at apex, but perhaps never so narrowly acute. 


Larger than the last in leaves and fruit ; in dense patches. 
Leaves longer, Ungulate, incurved and cucullate at apex and usually 
appearing obtuse, but slightly pointed when flattened out, 
spreading, slightly curled when dry, smooth at back. Seta red, 
paler above ; capsule erect, elongate-cylindrical, dark brown, of 
rather thicker texture ; lid elongate ; annulus narrow, persistent ; 
calyptra hardly reaching below the lid ; peristome less strongly 
contorted ; spores as in T . brevirostris. Dioicous. 


5 . Tortula ambigua Angstr. (Barbtda ambigua B. & S,, Schp. 
'Syn. ; Tortula ericaefolia Lindb., Braithw. Br. M. FI.) 
(Tab. XXIV. E.). 


Hab. Mud-capped walls and banks in calcareous districts. Not 
uncommon and locally abundant. Fr. winter. 



TORTULACEAE. 

6. Tortula aloides De Not. (: Trichostomum abides Koch; Barbula 
abides Fuernr., Schp. Syn.) (Tab. XXIV. C.). 

Resembling T. ambigua, but with the leaves distinctly 
narrowed above and acute, not cucullate at apex, mucronate 
with the excurrent nerve. Seta bent just below the neck of the 
apsule which is therefore inclined. Calyptra reaching a little 
below the lid ; capsule rather larger, cylindric, slightly curved or 
swollen on one side ; peristome teeth once twisted, convergent 
above when dry; spores larger, 20-25 p in diameter. Annulus 
narrow, persistent. Dioicous. us 

Hab. Calcareous banks and wall tops. Not uncommon. Fr. winter. 

^J ; r raUy , t0 known by the narrowed, acute leaves and the longer 
length and ^direc'tion.^ 0 *** Sh ° W COnsiderable variation both°in 


C. DESMATODON. 

7 * Toidula cerllua Lindb. (. Desmatodon cernuus B & S Schn 
Syn. et plur. auct.) (Tab. XXIV. F.). ' P 

In broad low patches, bright green ; stems short Leaver 

splfhtfate en i«£ S o htl I 1 w iSted When dry ’ ovate - lanc eolate or sub- 
JL,, 1 at6 ’ at , or shortl y acuminate, finely crenulate-denticulate 

babovTthfZ -S ne °” ecurve ; d in t° wer half, distinctly bordered 
one or two several of narrow, incrassate cells; 

layers in l0WGr half ° f leaf in two or ^ee 

layers iNerve reddish, excurrent in a cuspidate point Tinner 

sStteS ag na nal l"i rh ° mb0id ° r rounded > 16 - 20 /*. each with several 
scattered papillae, narrower towards margin, lower very lax 

rectangular hyaline. Seta red, shining, capsul e cemuL or 

tmg vi y I™ 1 ; §ibb ° US ’ narrowed a t mouth, 
reaaisn brown, glossy; lid short, rostellate curved unward* 

or downwards. Peristome teeth erect or faintly twisted red 

converging above. Spores large. 30-40 p, papillie AntoicoS 

( 0 . 2&Z2Z ' m 


quite horizontal capsi 

varies considerably^ sfe in theLme 4ft r °V he The ca ? s 

the fruit, in the much smaller leaf cells and different torder dlfferS ’ apart fr ' 

contilenT and ft s^lnlre^ft^J 116 and al P ine of 1 

low altitude of the ^ at 1 

been found at an equally low altitude in Belgium however recen 
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8, Tortula suberecta Drumm. ( Desmatodon obliquus B. & S., 
Schp. Syn. et plur. auct.) (Tab. XXIV. G.J. 

Short, tufted or gregarious, dull or yellowish green. Leaves 
erecto-patent, slightly crisped when dry, thin, concave, ovate- 
oblong or ovate-lanceolate, acute or acuminate ; margin revolute 
to near apex, entire or faintly denticulate above / nerve excurrent 
in a rather long yellowish hair ; cells above small, 10-16 fc, 
hexagonal, obscure, papillose, several rows at margin pellucid, 
rectangular, forming a paler border. Seta slender, capsule usually 
inclined , sub-cylindric, slightly curved or straight ; basal membrane 
rather long, teeth fragile, oblique, but hardly spirally twisted. 
Spores rather large, 18-24 p , strongly papillose. Autoicous. 

Hab. Alpine rocks. Very rare. Forfarshire. Fr. late summer. 

T. suberecta is a rare species, closely allied to the common continental 
Desmatodon latifolius B. & S. It is curious that the latter should escape these 
shores while the much rarer plant is found here. I have had the opportunity 
•of examining a Scotch specimen, gathered in Forfarshire in 1886, and there is 
no doubt of the identity of our plant with Drummond’s North American type. 
The main difference between this and D. latifolius lies in the size of the upper 
cells, which in the latter are considerably larger ; the leaves too in T. suberecta 
are somewhat narrower in outline than in either that or T. cernua. Although 
the capsule is usually slightly inclined in the present plant, and erect in 
D. latifolius , the character is by no means a reliable one, both species varying 
in this respect, as is at. once seen on looking through a series of the continental 
plants. 

The marginal cells at mid-leaf are not bistratose, nor much elongated as 
in the last species. 

T. systylia (. Desmatodon systylius B. & S.) exists in some old herbaria 
labelled as Pottia latifolia var. pilifera , and purporting to have been gathered 
by Dickson near Aberfeldy. It is an alpine plant, found in Norway and 
Central Europe, and is hardly likely to have been found in the locality named. 
It differs from the present species in the erect capsule and entire leaves with 
almost plane margins, and smoother, scarcely papillose cells, from T, atrovirens 
in the longly excurrent nerve and plane borders. 


*9. Tortula atrovirens Lindb. ( Grimmia atrovirens Sm. ; Barbula 
atrovirens Schp., Syn. ; Desmatodon nervosus B. & S., 
plur. auct.) (Tab. XXIV. H.). 


Densely gregarious or tufted, short, dark green. Leaves 
spreading, spirally twisted and imbricated when dry, oval-oblong 
or sub-spathulate , broadly and shortly acute, concave ; margin 
strongly revolute ; nerve yellow, excurrent in a very short mucro, 
much thickened in the upper part of the leaf, sometimes granulose 
•on the upper surface. Cells at base lax, thin-walled, hyaline, 
rectangular, the marginal rather shorter, above quadrate, at 
■apex rounded-quadrate and obscure , minutely papillose . Seta 
short, reddish, 1-J— 3 lines in length, capsule small, short, oblong, 
•exannulate ; lid obliquely rostellate, about half the length of the 
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capsule ; peristome teeth rather short, on a short but distinct 
basal membrane, somewhat irregular, oblique or very slightly 
twisted, more strongly so when moist. Spores 18-21 gu, 
Autoicous. 

Hab. On earth and walls, usually near the sea. Not common. Fr* 
spring. 

This species forms, in conjunction with one or two continental ones, 
another link, additional to the species of the section Pterygoneuron, between 
Pottia and Tortula. In the short capsule and seta, as well as in the leaf, 
it has much the appearance of a Pottia, especially coming near to P. lanceolata, 
but besides the points of difference noticed under that plant, the peristome 
is quite that of Tortula, and the cells of the lid shew a tendency to the spiral 
arrangement characteristic of the latter genus. 

The thickened nerve and small leaves will readily distinguish it, even 
when barren, from any of its near allies. 

The lower part of the stem is usually embedded in the soil on which it 
grows, leaving only the upper part free, and rendering the plant even shorter in 
appearance than it really is. 

The var. edentula B. & S. has been found in the South-west counties of 
England. It is characterised by a very rudimentary peristome, sometimes 
reduced to the basal membrane ; but capsules in a single tuft will manifest 
much variation in this respect. 


10. Tortula cuneifolia Roth (Bryum cuneifolium Dicks. ; Barbula 
cuneifolia Brid., Schp. Syn.) (Tab. XXIV. I.). 

Gregarious or loosely tufted, bright green , very short. 
Upper leaves large , forming a terminal rosette, spreading, when 
dry slightly crisped and incurved, but not spirally twisted , broadly 
obovate-spathulate, short, acute, or slightly acuminate, rarely 
obtuse, concave or almost plane, thin , soft ; margin plane / 
nerve thin , excurrent in a cuspidate point or a short mucro, 
occasionally in a rather short but distinctly flexuose hyaline 
hair-point, very rarely vanishing ; cells lax and hyaline at base, 
above large, 18-24 (jl, pellucid , rounded-quadrate, thin-walled, two 
or three rows at margin more incrassate and usually more deeply 
coloured, forming a more or less distinct border to the leaf ; all 
smooth at back and margin. Seta elongated, 4-8 lines long, reddish, 
capsule narrowly oblong or cylindrical ; lid shortly rostellate, 
about J length of capsule ; peristome teeth from a rather broad 
basal membrane, long, strongly twisted. Spores 15-18 \x. 
Autoicous. 

Hab. Banks near the sea, rarely inland ; not uncommon on the south 
coast, Fr. spring. 

The textur^fe this species is remarkably soft and delicate, and from its 
wide leaves with lax smooth areolatjon it cannot be taken for any other 
Species of the genus. The leaves are frequently almost as broad as long, but are 
variable in form and degree of obtuseness. They are not unlike some of the 
broad-leaved species of Pottia, such as P. Wilsoni and P. viridifolia, but 
these are almost always smaller and narrower, and have papillose areolation 
and recurved margins. 
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11 Tortula Vahliana Wils. (Barbula Vahliana Schultz, Schp. 

‘ Syn.) (Tab. XXIV. J.). 

Stems short, gregarious , pale green; resembling T. muralis 
var. aestiva. Leaves patent, soft , erect and slightly twisted when 
dry, oblong-lingulate , obtuse or slightly acute, thin ; margin 
plane or ^ here and there lightly recurved, very rough with 
projecting double papillae ; nerve thin, excurrent in a short point 
•or long greenish arista ; cells rectangular and hyaline at base, 
rounded-hexagonal above and opaque with chlorophyll and papillae , 
1-2 rows at margin more pellucid, forming a faint border. 
Capsule longly and narrowly cylindrical on a dark red seta, 
islightly curved ; lid shortly rostellate, \ length of capsule ; 
.annulus broad ; peristome long, twisted, from a short but distinct 
basal membrane. Spores 12-15 /x. Autoicous. 

Var. j8. sub flaccida Lindb. (T, oblongifolia Wils.). Smaller, 
leaves shorter, more opaque, margin plane, nerve shortly 
excurrent ; capsule and lid shorter . 

Hab. Banks, usually on clay soil ; very rare. Surrey ; Sussex ; 
Cambridgeshire; Herefordshire; Ireland. The var. g near Dublin. Fr. 
.spring. 

.Although very much resembling some forms of T. muralis , especially the 
■var. aestiva , there is not likely to be much difficulty in identifying the present 
species, the habitat and mode of growth being quite different from the tufted 
.or densely crowded, rupestral habit of that moss ; the leaves, too, are broader 
and thinner, with the margin less strongly and regularly revolute, and the 
■capsule more narrow and elongate. As in the last species, the leaves are 
■subject to much variation in form, and the hair-point is variable in length. 
iLike T. cnneifolia it is a southern, indeed a Mediterranean species. 


12. Tortula marginata Spruce (Barbula marginata B. & S., 
Schp. Syn.) (Tab. XXV. A.). 

Short, densely gregarious or in wide patches ; pale or dark 
green above, brown below. Leaves erecto-patent, when dry very 
■slightly twisted, narrowly oblong or Ungulate, sub-acute, rarely 
obtuse ; margin plane, bordered with a distinct yellowish band of 
2-4 rows of linear cells in two layers, paler than the rest of the 
leaf, nerve excurrent in a short green mucro ; upper cells small 
and dense, sub-quadrate, very opaque and obscure, papillose. 
Seta bright orange red, slender ; capsule oblong-cylindric or 
shortly cylindric ; lid about i length of capsule ; peristome on a 
short basal membrane. Dioicous . 

Hab. Stones and walls, often on sandstone ; not common. Fr. spring, 
but not confined to one season. 


Usually more slender than T. muralis , in wide patches, not in small 
-cushions ; and distinct from all but the var. aestiva of that species in the 
.-short mucro ; I. have. seen specimens of that variety, however, which could 
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certainly not be recognised except with the aid of the microscope, when the 
distinct, pale, yellowish border marks off T. marginata from all the allied 
species. The pale red, slender seta gives it a different appearance from 
ordinary forms of T. muralis and T. Vahliana. 


13. Tortula muralis Hedw. (Bryum murale L. ; Barbula muralis 
Timm, Schp. Syn.) (Tab XXV. B.). 

In its typical form growing in small dense cushions , sometimes 
in extended patches, short, in its tallest state rarely ~J~inch high ; 
dull or brighter green, hoary . Leaves patent, when dry twisted 
and curled, oblong or elongate-lingulate , obtuse ; margin revolute , 
not thickened , slightly yellowish ; nerve yellowish, excurrent in a 
long hyaline smooth hair , usually fully half the length of the 
leaf ; cells as in the last species, but without the marginal band. 
Capsule shortly and rather widely cylindric, on a purple seta ; 
lid rostellate ; peristome teeth from a narrow basal membrane, 
spirally tuns ted. Autoicous. 

Var. jS. nipestris Schultz. Robust, tall, more branched ; 
leaves larger, broader ; seta very long , sometimes one inch, capsule 
longer, cylindric. 

Var. y. aestiva Brid. Short, densely gregarious in wider 
patches, bright green ; leaves narrower, linear, nerve excurreht 
in a green macro or very short hair ; seta and capsule shorter. 

Hab. Walls and stones ; very common. The var. jS on wet rocks, etc., 
rare. The var. y on shady sandstone and calcareous rocks, not common. 
Fr. spring. 


One of our commonest and in its typical form most distinct mosses. 
The var. aestiva is the only form that is at all likely to be mistaken for. any 
other plant, eg. T. marginata ; but the leaves are usually more twisted, the 
seta stouter and darker, and in any case the leaf margin offers a crucial 
distinction ; although sometimes very narrowly recurved, the double thickness 
renders it almost always darker and more opaque than the rest of the leaf, 
whereas in T. marginata the border is paler and more translucent, and its. 
structure totally distinct. 

As in some of the other species of this genus, two ot three marginal rows of 
cells are usually more pellucid and incrassate, and yellowish, thus forming 
a paler yellowish band ; but owing to the recurving of the margin, this 
character is only noticeable upon careful examination. 

In* very dry situations the tufts become very hoary with the elongated 
hair-points. 


14. Tortula canescens Mont. (. Barbula canescens Bruch, Schp 
Syn.) (Tab. XXV. C.). 

Resembling the last species, but less pulvinate, densely 
gregarious, bright green when moist, hoary only when dry. 
Leaves concave, rather shorter and wider, margin less widely 
recurved hair-point rather shorter. Seta shorter, capsule 
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( smaller, oblong ; lid half the length of the capsule ; peristome 

I I from a long tubular basal membrane , forming a tessellated tube 

for almost half its length. Autoicous. 

Hab. On earth, very rare ; South coast ; Wales ; Perthshire. Fr. 
spring. 

Although the vegetative points of difference between this and the last 
species are of some value, it would hardly be safe to attempt to distinguish 
| barren plants from T. muralis ; the difference in the tube of the peristome is 

1 the only obvious and of course an important difference. It is, however, 

| a smaller plant in all its parts than the typical form of that species. 

I The pale yellowish border to the leaf, mentioned under T. muralis „ 

I is more marked in this plant owing to the margin being less recurved, and, 

I indeed, sometimes almost plane. 

I The Clova locality recorded by Braith waite and others was due to an 

| error. 


D. SYNTRICHIA. 

15. Tortilla subulata Hedw. (. Bryum subulatum L. ; Barbula 
subulata P. Beauv., Schp. Syn.) (Tab. XXV. D.). 

Stems loosely tufted or densely gregarious, short , rarely 
§-inch in height, bright green. Leaves large, 2-3 lines long,, 
erecto-patent or more widely spreading, when dry crisped and 
contorted, but hardly spirally twisted, with the yellowish margins 
and strongly prominent pale glossy nerve conspicuous ; oblong- 
lanceolate or narrowly oblong-spathulate, at apex rounded and 
shortly acute, or slightly tapering; nerve stout, excurrent in a 
longer or shorter mucro, margin slightly but variably recurved,. 
!' sometimes on one side only, or quite plane, with a distinct yellow 

border of linear , often bistratose cells reaching from the base to a 
variable height, sometimes to apex, but usually vanishing near the 
middle; at apex slightly denticulate , irregularly crenulate, or 
almost entire ; cells of the lamina at base lax, hyaline, rectangular, 
narrower and yellow at margin, becoming chlorophyllose and 
smaller above, in upper part rounded or rounded-quadrate, rather 
I variable in size, obscure , very chlorophyllose and finely papillose 

I or almost smooth. Seta stout, |— § inch long, reddish, strongly 

twisted and angular when dry ; capsule large , very long 
| (frequently J-inch without the lid), cylindric, slightly curved, 

: thick-walled ; lid rather obtusely rostrate, length of capsule ; 

■ calyptra large, shining, golden brown ; peristome long, pink, the 

i teeth united into a tube for about § their length. Autoicous. 

\ Var. j8. subinermis Wils. Slender, leaves rather short, 

I of soft texture , faintly bordered, very shortly mucronate, capsule 

f and seta shorter. 

I Hab. Sandy banks, common. The var. g on trees by water, etc., rare, 

f Fr. summer . 
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Although several characters, as described above, are extremely variable, 
they are not such as are likely to give rise to any difficulty in identifying this 
plant, which is readily known both by its leaves and by its capsule, which is 
extremely long, especially when contrasted with the short stems. The cells 
are usually rather small and very obscure, but are occasionally larger and more 
pellucid. The narrow border of linear cells is frequently replaced in the upper 
part of the leaf by an often wider band of shorter cells almost like those of the 
rest of the lamina, but paler and more pellucid. For the characters which 
separate it from the sub-species T. angustata Wils. see below. 

The var. is well marked in its soft texture, short capsule, and almost 
muticous leaves. 


Tortnla angustata Wils. (Barb, subulata var. angustata Schp. 

Syn.) (Tab. XXV. E.). 

Very near T. subulata , but markedly differing in habit. 
Taller and more slender, J-l inch high, dull green. Leaves 
long, narrowed, tapering to a narrower, more acute point, border 
thickened, cartilaginous, of narrow cells, distinct to apex, where 
it is more strongly toothed. Seta more slender ; capsule paler, 
more slender and more arcuate ; peristome paler, more slender ; 
lid rather longer and more acute. 

Hab. High exposed banks ; rare. Fr. early summer. 

Although the above characters are mostly comparative, the plant is very 
■different from typical T. subulata, markedly so in the form of the fruit, and it 
certainly merits a higher rank than a mere variety ; still, it seems best to 
subordinate it to that species rather than to give it a separate specific position, 
especially as intermediate forms occur. 


[Tortula inermis Mont, must be deleted from our list. Part 
of the original gathering from Cowie Moss was sent to me by Dr. 
Kidston, and proved to be T. subulata var. subinermis. The 
habitat, “On trees covered with mud from recurring overflowing of 
■stream," would alone preclude T. inermis, and is characteristic of 
the var. subinermis. I have explained the mistake at more length 
in Journ. of Bot. 1921, p. 133]. 


16. Tortula mutica Lindb. (Barbula latifolia B. & S., Schp. Syn., 
et plur. auct.) (Tab. XXV. F.) . 

Dusky yellowish green, in smooth wide patches or smaller 
tufts, J-l inch high, slightly branched. Leaves larger and more 
•crowded upwards, forming a terminal cup-shaped rosette, soft, 
when dry dull brown or blackish, flexuose and appressed ; broadly 
spathulate from a narrow base, very obtuse and rounded at apex, 
margin narrowly recurved in the lower half, plane and undulate 
above, with the marginal cells a little more obscure or discoloured, 
often eroded, rough with projecting papillae ; nerve stout. 
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A very distinct species, usually growing in spots liable to flooding, and 
hence often embedded in mud. The fruit, so far as my experience goes, 
even when present is only sparingly produced. It somewhat resembles 
Cinclidotus Brebissoni ; the differences are pointed out under that plant. 
T. laevipila , in addition to the hair-point, has the leaves narrower, less soft and 
flaccid, and almost always with some differentiation of the marginal cells in the 
upper part. 

Gemmae are frequently found on the leaves. 


17, Tortula laevipila Schwaeg. ( SyntricMa laevipila Brid. ; 

Barbula laevipila B. & S./Schp. Syn.) (Tab. XXV. G.). 

In small or wide tufts, bright or deep green, reddish below, 
1 inch high ; stems branched, radiculose below. Leaves 
spreading , the uppermost slightly recurved, when dry incurved 
and twisted, appressed to the stem or slightly spirally contorted, 
ovate or oblong, rounded and obtuse or emarginate at apex or very 
slightly acute-pointed ; nerve strong, red, excurrent in a long 
flexuose hyaline arista , which is reddish at the base, smooth or 
very faintly denticulate , about half the length of the leaf ; margin 
narrowly recurved about the middle of the leafy almost plane above ; 
upper cells small, hexagonal-rounded, obscure, papillose, 
the marginal similar, or nearly so, rough at edge with double 
papillae. Seta rather longer than in the last, 3-5 lines, capsule 
elongate-cylindric, narrow, slightly curved ; lid and peristome as 
in the last. Autoicous. 


brownish, reaching apex or minutely excurrent . or vanishing 
just below the summit. Basal cells lax, rectangular, the median 
hyaline, those near the margin usually chlorophyllose, in upper 
part of leaf very small, roundish, regular, in oblique rows, radiating 
from the nerve, obscure, finely papillose. Seta short, 2-3 lines 
long, capsule small, cylindrical, slightly curved ; lid length 
of capsule ; tube of peristome J the whole length ; annulus 
narrow. Dioicous. 


Hab. Roots of trees by water. Not uncommon. Fr. very rare, early 
summer. 


Hab. Trunks of trees, common. The var. j8 probably frequent, but 
mostly in the south. Fr. summer. 


T. ruralis differs in the taller stems, more recurved leaves without a 
distinct border, and dentate arista. T. intermedia in the rough arista, in the 


Var. /?. laevipilaeformis Limpr. (T. laevipilaeformis De Not.). 
Leaves scarcely recurved, oblong or spathulate , rounded or 
pointed, not emarginate at apex ; hair-point shorter, margin 
plane or only very slightly recurved, in upper part of leaf 
distinctly bordered with 2-5 rows of larger, incrassate , yellowish , 
smooth or scarcely papillose cells. Gemmae occur in the centre 
of the rosette of comal leaves, in the form of minute modified 
apiculate leaves, Dioicous or autoicous. 
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colour browner and not so usually bright green, and in the terrestrial or 
rupestral, not arboreal habitat. After examining a number of plants of 
T. laevipila and T. ruralis , I am driven to the conclusion that the relative size 
of the cells affords no safe guide to their identification ; in both the cells are 
somewhat variable in size. In T. intermedia they are smaller than in either of 
the other two species, and still more obscure. 

The var. p was finally raised to specific rank by Limpricht. The border 
is well marked, and when treated with caustic potash comes out very distinctly 
and prettily. The foliose gemmae ar&jipt always present. hQ, 3 &x.v»er,^and a 

modified border may' not TiSrequen riAr^ e^een fiT^fantsth at scar£fi bL-diff er 

from the type in any other way ; MrTNicno^^ abundant 

foliose gemmae, but with scarcely any“i6af '"BotderT r^preferT^EEer ef o re, 
to let it stand as a variety only. Its distribution" is alsouthern one, and of the 
few British specimens I have seen all come from the more southern parts of 
England ; it may, however, prove to have a much wider range when looked 
for. 


18. Tortula intermedia Berk. ( Syntrichia intermedia Brid. ; 
Barbula intermedia Milde, Schp. Syn. ; Tortula Montana 
Lindb., Braflthw. Br. M. FI.) (Tab. XXV. H.). 

Somewhat intermediate between T . laevipila and T, ruralis ; 
robust, in large tufts, dull brownish green or orange-brown , hoary 
above, 1-1 1 inches high. Leaves crowded , erecto-patent , straight 
or very slightly recurved, flat or somewhat concave, incurved and 
appressed when dry, the upper ones sometimes slightly spirally 
twisted, variable in size, but usually smaller and shorter than in 
T. ruralis, oblong-spathulate, very obtuse and even emarginate 
at apex, margin less strongly recurved and only in the lower half / 
cells much smaller above , 9-10 ft, very dense and obscure , hardly 
distinct at margin , which is verruculose, but less highly so than in 
T. ruralis / nerve strong, red, excurrent in a less toothed , hyaline 
arista . Capsule shorter than in that species, on a shorter seta ; 
peristome also shorter. Dioicous. 

Hab. Calcareous rocks and soil ; frequent. Fr. early summer. 

Differs from the last species, in addition to the characters there mentioned, 
in the taller stems, the dioicous inflorescence, and the absence of any distinct 
border in the upper part of the leaf. Forms of T. ruralis , when growing on 
walls or stony ground, frequently resemble it, but are in general easily recog- 
nised by the more or less squarrose leaves, the larger, more distinct cells, and 
more strongly recurved margin, as well as by the more strongly toothed arista. 

When growing on the ground it is often of a rich golden brown colour. 


19. Tortula ruralis Ehrh. ( Bryum rurale L. ; Barbula ruralis 
Hedw., Schp. Syn.) (Tab. XXVI. A.). 

In loose, tall cushions, 1-3 inches high, bright green above, 
bright reddish brown below, robust ; stems branched. Leaves 
less crowded, more so at the apex of the stems, squarrose-recurved 
especially above, when dry appressed and slightly twisted. 
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with two longitudinal plicae which are faint when moist but 
distinct when dry ; longly oblong-elliptical or oblong-spathulate, 
concave-carinate, at apex obtuse or emarginate, more rarely 
acute ; margin reflexed almost to the summit ; nerve reddish, 
muricate at ^back above, prominent behind, excurrent in a long, 
flexuose, strongly spinulose arista which is hyaline above, often 
reddish at base, sometimes equalling in length the rest of the leaf. 
Cells at mid-base lax, rectangular, hyaline, towards margins 
coloured, above rounded-hexagonal, 12-16 p in diameter, strongly 
papillose, rather obscure, the walls frequently brown and 
incrassate ; marginal cells hardly distinct, strongly verruculose 
with coarse, bifid papillae. Seta long (about 1 inch) stout, reddish, 
•capsule narrowly cylindric , slightly curved, long ; lid large, half 
as long as the capsule ; peristome very long, tubular in the lower 
half, pink. Dioicous. 

Hab. Thatched roofs, stony ground, walls, etc. Common. Fr. early 
•summer. 

A very fine species, often covering the thatch of roofs, and then reaching 
its highest development ; when growing on the ground or on walls it is often 
•shorter, of a golden or browner tint, with shorter, straighter leaves, in short 
with much the appearance of X. intermedia ; but I have not observed, in 
these forms, any corresponding approach to that species in leaf structure or in 
•other distinguishing characters ; I am therefore inclined to allow T. intermedia 
full specific rank, though in the opinion of many continental botanists it 
does not deserve more than a subordinate position. With the following 
sub-species it is different ; the fruiting characters are the same as in X. ruralis ; 
the areolation presents no points of difference, and, moreover, intermediate 
forms may be observed. 

T. ruralis rarely grows on trees, and is not likely, for that and other 
reasons, to be confounded with X. laevipila ; when arboreal however it is 
usually shorter and denser, and as the margin is occasionally also but slightly 
recurved, care must be taken in distinguishing the two in such cases. X. 
princeps is synoicous, and has the leaves erecto-patent, not recurved. 


* Tortula ruraliformis Dixon ( Barbula ruraliformis Besch. ; T. 
ruralis var. arenicola Braithw., Br. M. FI.) (Tab. XXVI. B.). 

Differs from T . ruralis in the colour, golden brown or reddish, 
very rarely green above, in the leaves somewhat narrowed above 
•and at apex acute with the lamina running out into a hyaline dentate 
point becoming confluent with the excurrent nerve. Perichaetial 
bracts broader, plicate . 

Hab. Sandy sea coasts, frequent. 

The somewhat acuminate leaves, acute, with the lamina on each side of 
the nerve hyaline at apex and forming a broad point similar to that of 
Hhacomitrium give this plant a very distinct appearance, and form a character 
which can hardly be considered unimportant ; the degree of acuteness however 
varies somewhat, the lower leaves, too, being sometimes quite bread and 
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obtuse at apex, and intermediate forms are also found ; the fruit, moreover, 
is in all respects that of T. ruralis, and on the whole it can hardly be conceded 
specific rank. It is usually a more robust plant, with longer leaves. 

It is rarely found inland, but on some parts of our coast it is abundant, 
usually being embedded up to the apex in the sand ; in West Cornwall it is in 
places so abundant (while the typical form of T, ruralis is rare) that the late 
W. Curnow told me he had always taken the present plant for typical T. 
ruralis, and the roof-growing, obtuse-leaved plant for a variety. In this he 
followed Wilson, who in a supplementary page, intercalated in some copies of 
the Bry. Brit, corrected his description of T. ruralis Hedw. as follows : 
“Leaves more or less acute and tapering into the very rough hair-points. 
Abundant on sand-hills on the sea-coast, but not common in fruit/’ 

The fruit is sometimes very scanty, but at others it fruits freely enough. 


* Tortula norvegica Wahl. (Barbula aciphvlla B. & S.) (Tab. 
XXYI. D.). 

Very near to T. ruralis , but with the leaves more acute, 
the lower part of the stems usually reddish, the nerve excurrent 
in a nearly smooth , reddish, shorter hair-point. 

Hab. On rocks, boulders, etc., in mountains. Very rare. Ben 
Heasgarnich and Ben Lawers, Perthshire. Fruit not found in Britain. 

The alpine habitat, the more acute leaves, and the shorter, smoother,, 
reddish hair-point make this plant at once distinct from the allied species. 
Forms occur, however, which connect it with T. ruralis, and it seems best to 
consider it a sub-species. 

The name norvegica appears to have priority over acipkylla, and has been 
generally accepted. 


20. Tortula princeps De Not. ( Barbula Muelleri B. & S., Schp. Syn.) 
(Tab. XXVI. E,). 

Tall, robust, resembling T. ruralis . Stems forked, with 
short nodose branches. Leaves in interrupted rosulate tufts 
along the stem and at the summit of the branches, spreadings 
hardly if at all recurved , large, broadly oblong-elliptic, obtuse,, 
rounded, sometimes emarginate at apex ; margin revolute to' or 
somewhat above the middle ; nerve stout, red, excurrent in a 
hyaline slightly toothed hair-point. Upper cells quite as large 
as in T. ruralis , more pellucid and less obscure, papillose, one 
row at margin often slightly distinct, compressed and transversely 
elliptical, rather more opaque. Capsule cylindric, slightly curved, 
long, dark brown. Synoicous. 

Hab. Rocks and walls, rarely tree-trunks, usually in mountainous, 
districts. Rare. Fr. spring. 

This very handsome moss is readily distinguished from T. ruralis by the- 
interrupted stems, and the leaves not recurved, with slender, faintly- toothed 
hair-points. The synoicous inflorescence is also an important character. 
Starved plants come near T. intermedia, but the large size of the cells, as well as. 
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their greater distinctness, will at once distinguish them. The margins too, 
are more distinctly recurved. When growing in very dense tufts the 
interruption of the stems is less marked. The obtuse leaves and hyaline 
points will distinguish it from T. norvegica. 

a. ■ Tortula papillosa Wils. ( Barbula papillosa C. M., Schp. Syn.) 
(Tab. XXVI. C.). 

Short, rarely f inch high ; dark or olive green, in very small 
tufts or patches. Leaves spreading, when dry appressed to the 
L stem and hardly twisted, concave with the margins involute , 

becoming still more so when dry, broadly obovate-spathulate , at 
apex rounded and obtuse or very shortly pointed ; nerve thick , 
spongy, at back covered with very elevated papillae , g emmiparous 
above in front ; excurrent in a mucro or longer cuspidaTealmosF 
ehtire point ; cells at base rectangular, a few only hyaline ; above 
rounded, larger than in the preceding plants of this section, with 
: rather thick walls, pellucid , smooth in front, at back sparsely and 

shortly or longly papillose. Capsule short, on a short seta, 
reddish brown. 

j|f Hab. Trunks of trees ; not uncommon. Sterile in Britain. 

A quite distinct and easily known species,- nearest to T. laevipila, but 
readily known by the gemmae and the concave leaves with involute margins, 
and very different areolation. The gemmaa are oval or roundish articulate 
« bodies, o f a bri ght yellowish gre en, v ery numerous on the younger 

I lea ves buTTHTHlHI^^ 

I ~“Tne friTT*hiT“bhl^been^l^n^ > Tn Australia . 


Tribe 2 . Trichostomeae. 

Leaves usually lanceolate, tapering and acute, rarely oblong- 
in outline ; upper areolation generally minute, rounded or angular, 
usually papillose and opaque ; basal from short and chloro- 
phyllous to fairly lax and pellucid; capsule cleistocarpous, gymno- 
stomous, or with a peristome of 16 teeth entire or divided partially, 
or cleft to base into 32 filiform papillose segments, straight or 
twisted, on a very short basal membrane. 


41. BARBULA Hedw. 

Slender, tufted plants, usually with a dull, fuscous tinge . 

Leaves small, narrow , never ■' ider above and usually gradually 
narrowed to a slender point ; ne :ve mostly vanishing in apex, 
rarely distinctly excurrent; basa, cells small, rectangular, or 1 

similar to the upper, at apex usually very small ; often more or less j 
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Leaf-cells 9-10 ft ; plant gl^licous 
Cells 6-7 ft, plant not glaucous JL. 


.7*. glauca, 


incvassate . Capsule small, resembling that of the smaller forms of 
Tortula ; peristome from a very short membrane, teeth 16, straight, 
short and imperfect, or long and twisted, cleft or divided to base. 
Lid, calyptra, etc., as in Tortula. 

A large genus, forming a fairly natural group, closely allied 
to the last, but with a habit and build distinct and easily recognised 
with a little practice. B . unguiculata and B. convoluta are the 
only British species the leaves of which, from their form, might 
give rise to a doubt as to their position. 

B. Woodii Schp. from Killarney is, according to Braithwaite, 
only Zygodon Mougeotii. 

Deriv. — Diminutive from Latin barba, a beard, alluding to- 
the peristome. 


f Nerve excurrent in a distinct mucro or cuspidate point ; (peristome 

1<! long, twisted) 2 

f Nerve ending in or below apex 8 

9 / Leaf-margin strongly revolute from base to apex 3 

/ Margin plane or nearly so towards apex 5 

o / Stem tall, Is. widely cordate, nerve very stout j*. cordata 

/Stem short. Is. very small (about J line), narrower 4 

^ /Leaves obtuse, mucronate 12 . revoluta 

/Leaves acute, cuspidate 11 . Hornschuchiana 

-/Leaves tapering to acute points 6 

"/Leaves more or less obtuse, mucronate or cuspidate 7 


./Ni 
3 In. 


Nerve shortly excurrent ; cells rounded. 


.(). gracilis 


Nerve excurrent in a very long point ; cells more quadrate 10. icmadophila 

jf Leaves under 1 line ; perichaetial Is. long, convolute 13. convoluta 

"/Leaves usually over 1 line ; perichaetial Is. not conspicuous 14. unguiculata 

g /Leaves long, strongly sinuose at margin, toothed at apex 8. sinuosa 

/Leaves not sinuose, entire (except sometimes rubella) 9 

g/Leaf margin nearly flat ; perichaetial Is. long, convolute-.-zj. convoluta 
/Margin recurved ; perichaetial Is. not conspicuous 10 

jq / Leaves short, often obtuse (peristome short) 11 

/Leaves tapering and acute, or long and sub-obtuse 12 

f Ls. widely ovate-lanceolate ; nerve ending in the thick point ; green 
1 1 j x. lurida 

j Ls. lanceolate, upper obtuse ; nerve ceasing below apex ; olive-brown 
L J. tophacea 

f Lower ls. red ; ls. often denticulate at apex ; paroicous or synoicous 
12 -< 2. rubella 

Lower ls. not red ; ls. entire ; dioicousu 13 

jo /Basal cells rectangular, more or less elongat v d, often thin walled 14 

/Cells almost uniform to base 13 

j 4 / Leaf margin bi-stratose above 15 

jc/Apex sub-acute, channelled, oft^TTsifl/xed ; cells 6-7 ft 6*. Nicholsoni 
' / Apex narrowed to a linear, b/mtish point; cells 8-10 ft... 6. rigidula 
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fLs. linear-lanceolate, long, spreading * capsule cylindric 7. cylindrica 

17 lanceolate, short, straight, more acute ; capsule oblong 7*. vineahs 

r T s erecto-patent, some (at least) sub-obtuse ; robust ; peristome short 
jgl ' * 5. spadicea 

1 Ls, squarrose, more acute ; slender ; peristome long, twisted 19 

fLs. trifarious, recurved, reddish, with short points ..4*. recurvijolia 

■^VLs. less recurved, more tapering, lurid green ...............4. fallax 

1 Barbula lurida Lindb. ( Didymodon luridiis Hornsch.) 

(Tab. XXVI. F.). 

Short, rarely more than J-inch in height ; in dense tufts, dull 
deep green, frequently tinged with brown, pale brown below ; 
stems rather slender, slightly branched. Leaves erecto-patent, 
-■when dry erect, closely imbricated (especially the upper ones), 
hardly twisted ; concave, ovate-lanceolate, or deltoid-ovate, quickly 
narrowed to a wide, obtuse or slightly acute point ; margin recurved 
beloSv on one or both sides, slightly thickened above ; nerve 
rather wide at base (40-70 /*), but usually narrowing above, 
thick, vanishing just below the apex or reaching to the point ; 
cells small, distinct, hexagonal or rounded-quadrate, rather 
incrassate, at the extreme base hardly altered, a little larger and 
a few slightly elongated; all smooth or faintly turgid and 
protuberant. Capsule on a purplish seta, oblong or shortly 
cylindric, lid conical-rostellate, often oblique ; peristome teeth 
not united at the base, short, slender, rather irregular, simple or 
cleft above, pale yellowish. Dioicous. 

Hab. On rocks, most frequently calcareous, and stumps, not uncommon ;• 
more commonly, but by no means always, near water. Fr. very rare, winter. 

Although somewhat variable in habit and structure, this species may 
generally be known by its short, broad, concave, usually obtuse leaves, closely 
imbricated when dry ; B. tophacea differs in its narrower leaves and more 
elongated basal areolation ; B. fallax var. brevi folia very much resembles it, 
and when barren can sometimes hardly be distinguished except by its more 
straggling, laxer habit, somewhat softer leaves and distinctly narrower nerve. 
B. lurida is more rigid in its growth than most of the allied species. I have 
seen barren forms of Ceratodon purpureus which much resemble it, but under 
the microscope the resemblance would disappear. 

The leaves vary much in form, in the degree of recurving of the margins, 
and in the width of their points ; one form has the margins widely recurved to. 
the apex, which is very obtuse and rounded. Several continental species are 
very much like the present in the outline of their leaves, but differ in other 
points. 

I have found B. lurida a frequent moss in the midland counties of England* 
but almost invariably sterile there. 

:■/ * Barbula cordata Dixon ( Didymodon cordatus Jur.) (Tab. 
XXVI. G.). 

Resembling B . lurida, but more robust , taller, more rigid, 
dull green or usually brown. Leaves rigidly appressed when dry* 
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larger, very widely cordate-triangular , concave, margin very strongly 
recurved on both sides to near apex ; nerve very stout . 60-100 ]i 
wide, often wider above than at base, reaching to apex and nearly 
always excurrent in a short thick mucro . Cells slightly less 
incrassate, at base somewhat more rectangular and pellucid . 
Bunches of very numerous small purple-brown sub-spherical 
gemmae frequently occur on the face of the nerve in the middle 
or lower part of the leaf. Fruit unknown. 


Hab. Sunny banks, etc., very rare. 
(E. M. Holmes). 


Wall- top, Saunton, N. Devon, 1903 


This plant until recently was only known from Central Europe (Austria 
Germany, and Switzerland). In 1902 it was gathered by Mr. W. E Nicholson 
and myself in the Pyrenees, and Mr. Holmes detected it in the above locality in 
April, 1903. Our plant, though slightly less robust than the Pyrenean form " 
and with the leaves less widely cordate at base, has the nerve even more 
strongly developed and more distinctly excurrent. The large bunches of 
gemmae (resembling those of B. rigidula, but far more numerous and more 
Conspicuous) are usually, if not constantly, present, and are a very obvious 
feature. The very wide cordate leaves with stout excurrent nerve and strongly 
recurved margins make the plant at once distinct from B. lurida under the 
microscope, although the habit alone is almost enough to determine it. It 
should be looked for on dry sunny banks in the south. 

Dismier in Rev . Bry. 1921, p. 52, has given reasons for considering B. 
cordata more nearly allied to B. rigidula (of which he makes it a sub-species) 
than to B lurida. There is certainly much to be said for this view but the 
question does not appear to me to be certainly decided, and for the present 
I retain it under B. lurida. F 


a - Barbula rubella Lindb., Muse. Scand. p. 22 (1879). (Bryum 
rubettum Hoffm. ; Didymodon nibellus B. & S., Schp. Syn • 
Mollia laxula Stirt. in Ann. Scot. Nat, Hist, ix, 175) (Tab! 
XXVI. H.), 

Taller, 1—2 inches high, in large soft patches, bright or deep 
green above, below bright rusty red ; stems slender, branched. 
Leaves spreading and recurved from a more erect whitish base* 
when dry flexuose and slightly curled , the uppermost larger, long* 
narrowly linear -lanceolate , with a short acute point ; margin 
widely recurved to near apex, faintly and irregularly denticulate 
at point ; nerve vanishing in the apex or excurrent in a minute 
apicuius , cells quadrate, obscure , papillose, at base narrowly 
elongate-rectangular, pellucid. Perichaetial bracts long, sheathing • 

* se **\ red ; capsule erect, cylindrical, pale brownish green 
reddish brown when old ; annulus distinct, fragile ; lid rostellate, 
usually very short , oblique ; peristome teeth united at base in a 
very short membrane, 16, short, pale red, linear, with a median 
line but rarely divided, nodose at the articulations. Paroicous 
or synoicous. 

Var. ft. dentata Schp. Plant taller, leaves longer, margin 
recurved only to about the middle, strongly dentate at apex. 
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Var y. ruberrima Ferg. (B. ferruginascens Stirt. in Ann. Scot. 
Nat. Hist, ix, 176). Plants taller, with very slender branches 
all red or only the tips yellowish ‘ leaves all very short appressed 
and slightly twisted when dry, from a widely ovate base shortly 
acuminate to a stout acute point, mostly formed by the nerve 
entire ; lower cells smaller and shorter. 

Hab. Rocks, stony places, walls, etc., most abundant in mountainous 
regions ; very common. The var. p on mountain rocks noTcommon- 
the var y m similar situations, principally near streams and waterfalls rare’ 

Ft, autumn. ’ a c * 

The specific name is very appropriate, the bright, brick red colour of the 
lower leaves being almost invariably present and very characteristic • indeed 
it may nearly always be relied upon to distinguish the species from allied plants’ 
The var . dentate is considered by some authors a distinct species, and Limpricht 
describes it as Bidym alpigen us (Vent.), characterising it especially in 
addition to the toothed leaves less recurved at margin, by the cells of the lid 
being arranged m oblique rows, twisting to the right not straieht as in B 
nMla ; he also describes the lid as short (only i lelgt’h of ca^ufe' Among 
the numerous British specimens in my herbarium with distinctly toothed 
leaves and less recurved margins, however, none have the oblique rows of cells 
m the lid, which moreover is extremely variable in length, being at times very 
short, at others much longer than m typical B. rubella. Whatever the value 
of B. alpigena. theiefore, it can scarcely be correct to unite it with Schimper’s 
variety nor can we claim it as British. The antheridia in this variety are 
rare, and are often quite absent on fertile plants ; I have however found 
them occasionally mixed with the archegonia ; and as, even when they are 
absent from the lower bracts numerous paraphyses are constantly found 
the suppression of the antheridia is clearly due rather to simple abortion than 
to any actual difference m the character of the inflorescence The var 
rubernma is even more distinct in habit. I am inclined to attribute to it a 
higher rank than that of a variety. It is extremely constant in its characters 
it has never so far as I am aware, been found in fruit, while B. rubella is scarcelv 
to be found without .and I have scarcely ever seen A 
to form an intermediate link with the type. It is very much like 
rufus Lorentz, but that has larger, wide^eaves, with s^ltr ba^f cel s and 
narrower nerve. Two slightly different forms occur, one having the basal cells 
longer (^or 5x7)^ 3 X the ° ther having the i"^a-costal cells at base 

A further character has quite recently been pointed out to me by Herr 
Loeske. .,,‘Red multicellular gemmae, subglobose or sausage-shaped occur / 
on the ladicles with which the older parts of the stem are clothed • 'similar V / 
to those that occur on Leptobryum, etc. I have found them present on all l 
the specimens I have examined of the var. ruberrima. but have not detected ' 
them on the type Moenkemeyer has recently described a species Barbula 
botelligera, (from the small, sausage-shaped gemmae) from central’ 
which has the same gemmae, and fs closely allied to Lfvliety \t sh X’ 
however some slight vegetative differences, and its identity with our M 
is not fully established. I incline however to think that m all probabilitv 
our variety will ultimately have to be united with B. botelligera as a ttsthmt 
species, or as a sub-species of B. rubella. S distinct 

3. Barbula tophacea Mitt. {Trichostomum tophaceum Brid 
(Tab XXVI* I^‘ brt/Vi f° ha Lmdb - Braithw. Br. M. FI.) 

In dense irregular tufts, olive green or brown above, below 
frequently much encrusted with hard calcareous matter and 
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whitish ; very variable in height, usually about 1 inch high, 
frequently more. Leaves spreading, the uppermost lather the 
longest, when dry incurved and slightly twisted, oblong-lance olat: 
or Ungulate , broad at apex and obtuse or very shortly pointed , 
carinate ; margin revolute, entire ; nerve strong, vanishing below 
the apex ; cells at apex irregularly elliptic , the marginal 
smaller, crenulate-papillose, below sub-quadrate, at base shortly 
rectangular ; all thick-w ailed, pellucid, and very distinct, the 
upper slightly papillose. Seta rather stout, dark red ; capsule 
elliptic or broadly oblong, rather wide-mouthed when dry and empty, 
dark brown ; lid oblique, longly rostellate, annulus almost 
obsolete, persistent ; peristome teeth short, erect , from a very 
short basal membrane, divided almost to the base, the branches 
filiform, unequal, sometimes partly united, reddish. Dioicous. 

Hab. Wet calcareous walls and springs ; common. Fr. winter. 

Easily known by its colour, the obtuse, Ungulate leaves with comparatively 
short nerve, and the very distinct, rounded upper cells, and when in fruit by the 
dark, rather wide-mouthed capsule and short slender peristome. It is most 
variable in the size of all its parts, and in the form of its leaves, and numerous 
varieties have been described, none of which, however, seem marked by any 
important characters ; such are the var. brevifolia Wils. (excl. syn.), with 
broader, shorter, more acute leaves ; var. acutifolia Schp. with longer, 
narrower, acuminate, acute leaves, spreading and recurved. Sometimes it. is 
tall and robust (forma luxuvians Braithw.), at others it is so minute as to 
resemble almost exactly a species of Pottia such as P. lanceolata, or it may be 
even still more dwarf. The leaves when moist have a pellucid appearance 
quite different from those of most species of the genus. 

4. Barbula fallax Hedw. (Tab. XXVI. J.). 

In wide loose tufts or patches, of a dull brownish green , 
frequently with a reddish tinge, -J-2 inches high ; stems slender, 
with fastigiate branches. Leaves rather distant, spreading, 
recurved or variously arcuate, when dry appressed, closely 
imbricated, slightly twisted, often giving the stems, in the slender 
forms especially, a catenulate appearance ; the uppermost, 
longer leaves more distinctly twisted; from a wide base 
gradually narrowed to a lanceolate tapering point, which is 
either wide or more frequently rather narrow and sub-acute ; 
carinate, faintly plicate at base on each side of the nerve ; margin 
revolute to beyond the middle ; nerve strong, reddish, reaching to 
apex, rarely very slightly excurrent ; in section very prominent at 
back, on upper surface plane or concave, the anterior row of cells 
small ; upper cells roundish or hexagonal, irregular, or more often 
regular in shape and arrangement, small, incrassate, papillose, at 
base slightly elongate, but not much altered, a few (rarely morel 
sub-rectangular and pellucid. Seta red, capsule oblong or cylindric',. 
erect or nearly so ; lid long, acutely subulate-rostrate ,* peristome 
deep red, long, delicate, much twisted, with a very narrow basal 
membrane. Dioicous. 
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Var. /3. brevifolia Schultz ( Tortula brevifolia Sm.). 
Slender, often decumbent ; leaves more distant, short, ovate- 
lanceolate, broad at point, hardly twisted when dry / capsule small f 
peristome shorter. 

Hab. Clay banks, waste places, walls, etc. ; common. The var. 
fallow fields and bare ground. Fr. winter. 

A variable plant ; in the typical, robust form generally known by its 
colour, spreading and even recurved leaves, and vety acute lid, but liable in 
some states to be confused with B. rigidula, B. spadicea, and other species. 
The areolation, almost uniform to the base, will easily distinguish it from B. 
cylindrica, B. vinealis , and B. rigidula ; the narrower nerve and somewhat less 
distinct areolation will separate short-leaved forms from B. lurida ; for the 
differences between it and B. spadicea and B. gracilis see under those species. 
Occasionally forms are found very near B . recurvi folia, which is hardly separable 
except by a tout ensemble of characters ; the short, much recurved, highly 
papillose leaves, with the reddish hue, scarcely being found simultaneously on 
any form of the present plant. 

The leaves of B. fallax vary much in the degree of tapering of their 
points, in the relative papillosity, and in the areolation ; the latter is usually 
distinct and rounded in the upper part, often arranged in regular series, but it is 
frequently found small, irregular and more opaque, as in B. spadicea. In the 
perichaetial bracts in this and allied species the basal cells are more lax and 
rectangular than in the leaves. 

The variety brevifolia is a marked one (though intermediate forms may be 
found), often of an olive brown or purplish colour, very slender, and with the 
fruit usually sparingly produced ; and very distinct in appearance owing to the 
small, short leaves. It has some resemblance to B. lurida ; but the nerve is 
narrower, the leaves less concave and usually more acute. 


* Barbula recurvifolia Schp. ( Tortula fallax var. recurvifolia 
Wils. ; Barbula reflexa Brid., Braithw. Br. M. FI.) (Tab. 
XXVII. A.). 

Differs from B. fallax in the stems deep reddish brown with 
paler, yellowish tips, the leaves strongly squarrose-recurved , 
somewhat trifarious in their arrangement, broad and short, shortly 
and abruptly pointed, hardly tapering, the margins less strongly 
recurved, the cells and back of nerve more highly papillose, the 
nerve not excurrent. Nerve in section showing almost homogeneous 
cells, the guide-cells (2) little larger than the rest. Fruit as in 
B> fallax, but rare. 

Var. p. robusta Braithw. Tall, 3-5 inches high, in loose 
tufts ; leaves closer, broader and thicker . 

Hab. Sand and earth, usually on limestone soil ; not common. The 
var. ft, Sligo (Moore). 

While fully agreeing with those writers (Boulay, Husnot, etc.) who unite 
this with B. fallax, I am inclined to think it must stand higher than a variety, 
as the characters, though all vegetative, are not unimportant, and are fairly 
constant. Forms of B. fallax , indeed, have the same short, broadly pointed 
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leaves, others have them strongly recurved, and so on ; but in B. recurvifolia 
the characters above described give a general appearance rarely to be found 
in any form of true B.fallax. The rusty red colour, slender stems, and short 
recurved leaves will render this plant easily recognised, but it should always be 
verified with the microscope. 

The fruit is extremely rare, and has, perhaps, not been found in Britain. 


5. Barbula spadicea Mitt. ( Trichostomum rigidulum Sm. pro parte 
Limneria viridula Stir t. in Trans. & Proc. Bot. Soc. Bdin. 
xxvi, 428) (Tab. XXVII. B.). 

Resembling B. jallax, but more robust. Leaves larger, 
erecto-patent . straight , rarely spreading or recurved, from a broad 
base gradually narrowed to a broad, usually hardly acute point ; 
nerve strong , wide at base ; cells small, angular, usually irregular ^ 
sub-hexagonal, rather obscure ; hardly altered at base except a 
very few of the lowest. Nerve in section showing a median row of 
about 6 well marked, larger guide-cells. Seta and capsule as in 
B. fallax ; peristome much shorter, the teeth hardly twisted, filiform, 
from a narrow basal membrane. 

The lid is sometimes very long, and is especially so in the 
plant named Limnena viridula by Stirton ; but it is not a constant 
character, nor is it correlated with any other characters. 

Hab. Wet rocks and sandy shores of mountain streams ; not common. 
Fr. late autumn. 

Although in its peristome resembling B. tophacea or B. rigidula, and on 
that account long united with the latter, the affinity of this species is closest 
with B.fallax, from which it is very difficult at times to separate barren plants. 
It has been suggested that the cells in the present plant, irregularly angular, 
afford a distinguishing character, those of B. fallax being more distinct, 
rounder, and more regularly seriate, but although this frequently holds good, 

I have examined specimens of undoubted B. fallax with precisely the areola tion 
typical of the present species. The leaves in B. spadicea, again, are sometimes 
said to be straight and appressed when dry, not twisted as in B.fallax , but this 
is undoubtedly an error. According to my own observation the most useful 
character is the direction of the leaves when moist, straight and erecto-patent 
in B. spadicea, very rarely flexuose or recurved as is frequently the case in B. 
fallax. They are, too, always broad at the points, but the same may be observed, 
frequently though not usually, in the latter species. In most cases however, 
the present species is a much more robust plant with larger leaves. The 
stout nerve is also a useful character. 

B. rigidula differs in the smaller, narrower-pointed leaves, with more 
elongated basal areolation. 


6. Barbula rigidula Mitt. (Didymodon rigidulus Hedw.; 
Trichostomum rigidulum var. densum B. & S., plur. auct ) 
(Tab. XXVII. C.). 

Growing in small dense tufts or cushions, rarely 1 inch high, 
dull or yellowish green above, reddish brown below. Leaves 
rather crowded, resembling those of B. fallax but rather shorter . 
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more narrowly acuminate to a straight almost linear point ; 
straighter and less recurved , more concave, hardly papillose . 
Margin recurved below, slightly thickened above ; nerve brown, 
lost in the rather opaque point. Areolation small, 8-10 fx , 
dense, rounded-hexagonal, rather obscure in the point, more 
distinct below, faintly papillose, towards base becoming quadrate 
or elongated, the lowest cells all shortly rectangular and pellucid . 
Groups of small, sub-spherical stalked gemmae occur, usually in 
some abundance, in the axils of the leaves, especially the upper 
ones. Capsule oval-oblong, smooth and shining ; lid rather short, 
less acute than in B. fallax ; peristome teeth from a short basal 
membrane, short , free or united, oblique or slightly twisted. 
Dioicous. 

Hab. Walls and rocks, frequent. Fr. late summer and autumn. 

When the fruit is present and in good condition, the short, hardly twisted 
peristome, taken in conjunction with the rectangular basal cells, easily 
distinguishes B. rigidula from its allies ; but without fruit it is difficult to 
separate from B. vinealis. That species is usually of a more decided green tint, 
the leaves more acute in the acumen, with more strongly papillose areolation, 
obscure with chlorophyll above ; stunted specimens however may prove difficult 
to determine. It is probable however, that the presence of the gemmae, which 
was first pointed out to me by Mr. W. E. Nicholson, affords a safe and constant 
test of B . rigidula. I have examined all the gatherings I possess, and have 
invariably found them present, though in a few cases they require a good deal 
of looking for. This character will also distinguish it from B. fallax and the 
other allied species, except perhaps B. gracilis, in doubtful cases. The sub- 
linear, opaque, not very acute subula, is usually a well marked and distinctive 
feature. B. cylindrica is known by its longer, larger, curved and flaccid 
leaves, B. fallax and B. spadicea by the short, hardly altered basal areolation, 
and the larger, more broadly pointed leaves ; B. gracilis and B. icmadophila 
by the well defined cells and smooth excurrent nerve. The time of fruiting in. 
these closely allied plants should be noted ; in B. fallax the capsules are ripened 
almost in mid - winter ; in B. rigidula , usually at least, in late summer and 
autumn ; in B. vinealis in spring. B. rigidula grows in small tufts, almost 
invariably on rocks or walls, while B. fallax is frequently, indeed usually, ter- 
restrial, and forms laxer, irregular patches.’ 


■/ * Barbula Nicholsoni Culmann (Tab. XXVII. E.). 

Differs from B. rigidula in the more robust habit , broader 
leaves with broader often obtuse or sub-obtuse , sometimes sub- 
cucullate points , the nerve stout , percurrent, and forming at apex 
with the thickened margins an incrassate point. Leaves when 
moist often more erect. Cells rather smaller, 6-7 j±. 

Hab. Moist stones near water ; very rare. Sussex ; Devon ; Gloucester- 
shire; Middlesex ; Yorkshire^ Fruit unknown. 

Forms somewhat connecting this with B. rigidula indicate, I think, 
that it should be considered a sub-species of that "plant. Axillary gemmae 
occur, but apparently not so constantly as in B. rigidula. The upper part of 
the leaf is less narrowed, and the borders somewhat incurved so that the apex i 
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is channelled, and sometimes the point is indexed. Without being a very 
marked plant the above characters will make it easily recognisable, even in 
the field. The thickened leaf-borders will distinguish it from B. spadicea 
It has not been found outside Britain. 


7. Barbuia cylindrica Schp. (Zvgotrichia cvlindrica Tayl.) (Tab. 
XXVII. F.). " ' ' “ * * 

Plants rather soft, in loose tufts or patches , olive green above, 
reddish brown below ; stems flexuose, slender, 1-2 inches high. 
Lower leaves rather short and distant, the npper crowded and 
longer, flexuose-curved , longly linear-lanceolate from a rather 
long ovate erect base , widely spreading , much twisted and curled 
when dry , very rarely faintly denticulate at apex ; margin narrowly 
recurved, usually plane above the middle ; nerve vanishing 
in the rather wide point ; areolation small, irregularly sub- 
quadrate, very obscure, papillose, more regularly quadrate below, 
all the lowest shortly rectangular , small. Seta long, flexuose ; 
■capsule oblong-cylindric, dark chestnut brown, smooth, shining ; 
lid acutely rostrate ; peristome spirally twisted, short, not 
forming a complete turn, red, turning pale when old. Dioicous. 

Hab. Walls, banks of streams, etc., principally in calcareous districts ; 
frequent. Fr. rare, spring and summer. 

Resembling B . fallax much in appearance, this species may generally be 
distinguished by its greener tufts and softer texture, the leaves also are longer 
and narrower in the limb, frequently horizontally flexuose in their direction. 
Under the microscope the obscure, much smaller and usually more angular 
upper cells, and the basal cells, all more or less quadrate or rectangular, easily 
distinguish it. The leaves too are less recurved, and the margin less strongly 
revolute. The basal cells are sometimes considerably elongated, and pellucid. 


* Barbuia vinealis Brid. (B. cylindrica var. vinealis Braithw., 
Br. M, FI ; B. viridescens Stirt. in Ann. Scot. Nat. Hist, 
xv, 110) (Tab. XXVII. G.). 

Closely allied to the above, but smaller, shorter, in denser 
tufts. Leaves shorter, straighten, narrower in the point, 
margin recurved to above the middle. Capsule shorter , with a 
usually rather shorter lid. 

Hab. Walls and rocks ; often on sandstone, roots of trees, etc. Frequent. 
Fr. rare, spring. 

Usually known from B. cylindrica without much difficulty by its straighter, 
shorter, more acute leaves, which are more closely appressed to the stem when 
dry, and, the upper ones especially, somewhat spirally twisted ; indeed, the 
closely twisted, somewhat rigid and bristly points of the comal leaves give 
a very characteristic look to the plant under the lens when dry. Intermediate 
forms, however, may sometimes be found, and it is not without hesitation 
that I have allowed the present plant to rank as a sub-species rather than as a 
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simple variety of that species. In some respects it more closely resembles 
B. rigidula ; but the leaves in that are usually rather wider, with the upper 
cells less obscure and almost smooth, and with a distinct, opaque, sub-linear 
point. The anterior cells of the nerve are similar to those of B. gracilis (see 
note on that species), and this will separate the present species from B. fallax 
var. brevi folia, which it often resembles. 

The apical cell of the leaf in B. vinealis is often acute, smooth and 
pellucid. 


* Barbula glauca Dixon ( Didymodon glaucus Ryan in Rev. Bry. 
1901, p. 39) (Tab. XXVII. D.). 

In small, dense , glaucous tufts, resembling very small forms 
of Weisia verticillata, but with the leaves crisped when dry; 
whitish below ; delicate in texture. Stems about i inch high, 
innovating above. Leaves interruptedly tufted, patent, very 
narrow, not greatly widened at base, linear-lanceolate, rather 
abruptly narrowed at tip, as in B. rigidula, but more acute. 
Margin very narrowly recurved to near apex. Nerve stout. 
Cells pellucid, papillose, the basal hyaline, larger, sub-quadrate, 
very little elongated. Fruit unknown. 

Hab. Hollow in a chalk bank, Shoreham, Sussex ( Nicholson ). 
Richmond, Yorkshire {Barnes). Fruit unknown. 

To my mind a very difficult, not to say unsatisfactory plant, possibly 
a calciphilous form of some one or other cf our well known species, but differing 
slightly from all in one way or another. I have placed it under B. vinealis 
provisionally ; it seems near to B. rigidula in the leaf form and apex, but it 
lacks the thickened border, and may be nearer B. vinealis, of which the 
continental plant at least has the rather distinctive hyaline apical cells. 

It has been found on the continent in Norway and Styria. 


8. Barbula sinuosa Braithw. ( Dicranella sinuosa Wils. MS. ; 

Didymodon sinuosus Schp., Syn.) (Tab. XXVII. H.). 

• Deep or yellowish green, in low flat patches or small tufts 
rarely an inch high, usually much shorter, but often more robust 
than B. cylindrica. Leaves larger, longer, linear-lanceolate or 
widely linear from a narrow-oblong base, much curled when dry, 
with the margin plane or very slightly recurved below, in the upper 
half very sinuose , notched, irregular and fragile , at apex 
often coarsely and irregularly denticulate; cells resembling 
those of B . cylindrica, but more distinct, pellucid, and regular, 
and very slightly larger, at base rectangular, usually lax, hyaline 
and thin-walled. 

Hab. Walls and stones chiefly in calcareous districts. Not common. 
Fruit unknown. 


In the absence of fruit the position of this curious moss must remain 
uncertain, but I am unable to attribute to it a very close affinity with £. 
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cylmdnca. I have gathered it in many localities, principally in the Midlands 
and have always found it remarkably constant, and never showing the slightest 
tendency to approach that species or B. vinealis, with both of which f have 
found it growing, and, indeed, intermixed, always retaining its peculiar 
characteristics. The form of the leaves, often almost linear, not very much 
wider at the base than in the middle, their more succulent fragile texture 
yellowish colour, and more distinct areolation, frequently very thin, lax and 
hyaline at the base, are points which, considering their constancy have 
considerable value as specific characters, quite apart from the peculiar 
configuration of the upper part of the leaf. In this latter respect it bears V 
certain resemblance to Tvichostomum tenuirostre, but that has narrower more 
acute leaf-points, the margins quite plane, the basal areolation still more lax 
and hyaline, and the upper cells more obscure. 


9. Barbula gracilis Schwaeg. [B. acuta Brid., Braithw. Br M 
FI.) (Tab. XXVII. I.) 

Short, §-l inch high, in dense tufts, olive green, frequently 
becoming brown. Stems straight, rather rigid ; leaves small 
straight, erecto-patent, appressed when dry and very slightly 
twisted, from an ovate base gradually but quickly tapering to an 
acute point, concave ; margin widely reflexed below, plane above 
nerve strong, reddish, forming the greater part of the leaf point 
and m the upper leaves at least excurrent in a short red acute mucro 
m section convex on the upper surface, not prominent at back' 
the anterior row of cells large; cells small, 9-10 u, rounded 
distinct, mcrassate, smooth, at base small, shortly rectangular. 
omail and inconspicuous gemmae occasionally occur in the axils of 
the upper leaves. Perichaetial bracts wide, sub-sheathing, the 
nerve more longly excurrent in a somewhat flexuose point 
Capsule ovaLoblcmg, small, short; lid long, slender; peristome 
short, slightly twisted. Dioicous. 

. Vf ' f viyidis B - & S - Bri S ht g™<™. Leaves softer, more 
twisted when dry ; cells larger, 10-15 more angular, rect- 
angular-rounded, or sub-quadrate. Gemmae more constantly 
present. 

bnt 7 kare ground, principally in calcareous districts. Rare 

but probably overlooked. The var. p rare. Sterile in Britain. 

Somewhat resembling small forms of B. fallax. The leaves however 

and nellncid Th ° ' stra j? hter >.,f5 d more erect, and the areolation smooth 

indeed 1 ^'; ffTf — + section will distinguish the two in doubtful cases, and. 
If the leaf be ff WU lts , s £ ucture can b P observed without cutting a section: 
power it wil? "PP er surface viewed with a moderately high 

of the lamina ® e en that m B. gracilis the short, rectangular-rounded cells 
case felcmt in tL n t C ?!t the ? erve . while in B. fallax this is not the 

th f SU m a £ e 0f the . nerve is formed of elongated, 

Xve the basel Tt sh SP lAbe examined at some little distance 

e base). It is still more like B. vi^idula and there is liftlp in 

presentment 0 them ' but the m ° re di ® tinct rounded cells in the 

lea^s and thruPri^ 6 "? r , ve . us “ aI, y distinctly excurrent in some of the 
leaves, and the perichaetial bracts especially long-cuspidate and flexuose ■ 
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B. Hornschuchiana has the leaves less narrowly tapering, the margin much 
more widely revolute, and the nerve stouter and more clearly excurrent. 
The next species is the most closely allied, but differs in the more suddenly 
narrowed leaves with longer, finer acumen and more excurrent nerve. The 
margin in both species is rather widely but not strongly reflexed, like the side 
of a dish, the extreme edge being in addition irregularly and more narrowly 
re volute. 

10. Barbula icmadophila Schp. (Braithw. Br. M. FL, Vol. II., 
Suppl.) (Tab. XXVII. J.). 

Taller and more slender , 1-2| inches high. Leaves more 
suddenly contracted to a narrow , almost subulate acumen , the greater 
part formed by the longly excurrent nerve ; cells a little larger, 
very distinct, more quadrate or angular . Capsule narrowly elliptical. 

Hab. Wet rocks, chiefly on mountains. Very rare ; Skye ; Ben 
Lawers. Sterile. Fr. late summer. 

Very near the last species, but quite distinct in the longly excurrent 
nerve, the more angular areoia.tion, and the longer narrower capsule. Our 
plant’ is a very short,- small form. The fruit has been found in Tirol, 
and I have gathered it fruiting freely in Norway. 


11. Barbula Hornschuchiana Schultz (Tab. XXVII. K.). 

In low bright green tufts or patches, about i-inch high. 
Stems slender ; leaves spreading, when dry rigidly arcuate - 
incurved and spirally twisted ; very small , rather larger at 
the top of the stem, ovate-lanceolate or narrowly triangular, gradually 
acuminate from the base or just above to an acute point, sharply 
mucronate or cuspidate with the stout, yellowish , excurrent nerve ; 
margin very widely and strongly revolute in its whole length, reaching 
to or almost to the nerve in the upper half of the leaf ; 
upper cells rounded-quadrate, distinct, incrassate, obtusely 
papillose, at base very shortly rectangular, rounded at angles, 
rather incrassate. Perichaetial bracts larger, longer, sheathing, 
with plane margins, longly acuminate, with narrower nerve. 
Seta orange red below, pale above ; capsule small, narrowly 
elliptic or sub-cylindric ; lid long-beaked, peristome teeth 
from a very narrow membrane, rather long, purple, much twisted. 
Dioicous. 

Hab. On the ground in fields, old quarries, and on walls ; not common 
Fr. spring. 

This and the two following species have a certain affinity and are 
distinguished by their small size, much smaller leaves, paler seta and more 
highly differentiated perichaetial bracts from the other species of the genus. 
The present plant may easily be overlooked as a small state of B. fallax or 
some other moss, but it is recognised almost at a glance by the stellately- 
spreading, small, tapering, acutely pointed leaves with strongly revolute 
margins ; B. revoluta h&s the leaves much less tapering, more linear and obtuse 
•at the point. 
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12. Barbuda revoluta Brid. (Tortula revoluta Schrad.) (Tab. 
XXVII. L.). 

In very dense, low, smooth tufts or cushions, bright or dull 
green, inch high, rarely taller, Leaves crowded, erecto 
patent or spreading, slightly recurved, closely and very neatly 
curled token dry , very small, ligulate-oblong from a rather broader 
base, scarcely tapering above , at apex rather obtuse and apiculate ; 
margin very widely and strongly revolute from just above 
base to apex, reaching almost to the nerve in the whole of the 
upper part ; nerye very thick, and wider above than in the lower 
half, usually excurrent in a small mucro or apiculus / cells rounded- 
quadrate, obscure , papillose, at base rectangular, pellucid ; all 
rather incrassate, rounded at the angles. Perichaetial bracts 
much longer than the leaves, sheathing. Seta orange, paler 
above, slender, twisted to the right when dry ; capsule elliptical ; 
lid rather short ; peristome much twisted' Dioicous. 

Hab. Limestone walls and mortar ; frequent. Fr. spring and summer. 

' As pointed out above, this species is at once recognised by its much less 
tapering, less acute leaves, from B. Hornschuchiana , and is indeed a plant in no 
way likely to be confused with any other ; the thick nerve and re volute 
margin give a solid, opaque appearance to the leaves quite different from that 
of B. convoluta ; and the colour is usually a deeper green, less yellow than in 
that species. 


13. Barbula convoluta Hedw. (Tab. XXVIII. A.). 

Rather taller, |-1 inch high, in more swollen cushions, bright 
yellowish green. Leaves erecto-patent, recurved, crowded, 
strongly curled when dry ; small, oblong-lanceolate or ligulate, 
slightly narrowed but not tapering at apex, somewhat acute, or 
rather obtuse and apiculate ; margin slightly recurved at base on one 
or both sides, elsewhere plane, crenulate with bifid papillae ; 
nerve yellowish, pellucid, papillose at back, vanishing in or below 
apex or very shortly excurrent in a minute apiculus ; areolation 
sub-quadrate, obscure, small ; at the base pellucid or hyaline, 
elongate-rectangular. Perichaetial bracts long, convolute, sheathing, 
apiculate, inner nerveless ; seta long, slender, straw-coloured, 
twisting to the left when dry ; capsule small, oblong, reddish 
brown ; annulus distinct ; peristome much twisted. Dioicous. 

Var. /3. sardoa B. & S. ( Trichostomum undatum Schp., Syn. ; 
Barb, commutata Jur., nonn. auct.). Taller, in dense "tufts • 
leaves, especially the comal, longer, less recurved, undulate at 
margins ; capsule longer. 

■ Hab - On the ground and on wall-tops ; frequent. The var B rare 
Fr. spring. r 
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Readily known by its pale yellow slender seta, and the long sheathing 
perichaetial bracts. Otherwise, it much resembles small states of 
B. unguiciilata , but the margin is only very slightly recurved, the nerve 
usually vanishing and never so stoutly and distinctly excurrent, as in that 
species. The leaves are much more translucent than in the two previous 
species, and less neatly and regularly curled when dry than in B. revoluta. 


14. Barbula unguiculata Hedw. (Bryum unguiculatum Huds.) 
(Tab. XXVIII. B.). 

A very variable plant, usually growing in small dense tufts, or 
larger patches ; dull or yellowish green, J-l inch high. Leaves 
erecto-patent and recurved, or sometimes spreading and slightly 
squarrose, closely imbricated and spirally twisted when dry, with 
the nerve at back pale and glossy ; Ungulate or oblong-lanceolate , 
slightly narrowed towards apex, but never acuminate, obtuse, 
mucronate with the stout yellowish excurrent nerve, which is 
papillose at back ; margin recurved , plane towards apex ; basal 
cells rather small, narrow, pellucid, yellowish, the upper small, 
sub-quadrate, obscure, thin-walled or incrassate, papillose. 
Perichaetial bracts longer, sometimes much elongated, narrower,, 
sub-sheathing, but not convolute. * Seta variable in length, 
brownish red or purple, paler above ; capsule cylindric or narrowly 
oblong, lid rostellate or rostrate, slightly curved, variable in 
length. Annulus none. Peristome teeth long, very slender,, 
forming two complete turns of a spiral, narrowly twisted at base, 
more loosely at apex, from a very short basal membrane. 
Dioicous. 

Var. cuspidata B. & S. (Barbula cuspidata Schultz). More 
slender ; leaves and perichaetial bracts narrower, with longer 
cuspidate points , straighter ; seta slender , often flexuose. 

Hab. Banks, walls, and bare ground ; very common. The var. g 
frequent. Fr. winter or spring, but variable. 

One of the commonest species of the genus, and extremely variable. 
Many varieties have been described, but the characters on which they are 
founded are very slight and 'unimportant. Almost every variety of leaf ~ form 
and direction may be found from shortly and broadly oblong and very obtuse 
to narrowly linear or elongate-lanceolate, and from straight and erecto-patent 
to squarrose-recurved . The apex is sometimes, but rarely, narrowed so as to 
appear at first sight acute, especially when folded laterally, but when flattened 
out it will be found to be invariably more or less obtuse, the lamina often 
reaching slightly higher on one side of the nerve than the other. The spirally 
twisted leaves with pale shining nerve in the dry state are very characteristic, 
and the obtuse mucronate apex gives the leaf a distinct appearance by which 
the plant is easily known in the field ; it is a taller plant of firmer texture than 
any of the three preceding species, and could hardly, except in very short 
and delicate forms, be mistaken for any of them ; and the margin regularly 
recurved, and nerve excurrent in a distinct mucro, are sufficient points of 
difference in doubtful cases. Young or starved forms may be confused with 
B. convoluta , but the margin in that plant is only slightly recurved, and the 
nerve rarely excurrent, the perichaetial bracts and seta quite different. 
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Mr. E. F. Shepherd sent a curious form from Staines with aggregate 
setae, and the old setae persistent, which occurred in several stations, and 
retained its characters for at least some years. 


42. LEPTODONTIUM Hampe. 

Leaves spreading or squarrose-recurved, rather wide, mostly 
flexuose, with serrulate or notched margins. Capsule narrow, 
cylindrical ; peristome of 32 filiform smooth teeth, straight , erect, 
more or less unequal and here and there united in pairs! 
Dioicous. 

The three British species of this small genus are readily 
known by the peculiar habit, the form and structure of the leaves, 
and a certain succulent texture, and with the few exotic and 
continental species appear to form a well-defined group, hardly 
approached by any of the other British species of the Order except 
Pleurochaete squarrosa . 

It is curious that all three species seem to have their head- 
quarters in Britain, and two of them have not found been elsewhere. 

Deriv. — A 67 rro-(lepto) slender, and dSovr-(odont) tooth. 

I f Leaves tipped with clusters of gemmae j. gemmascens 

l Leaves not tipped with gemmae 

2 r Leaves not bordered, nerve vanishing ftexifolium 

\ Leaves with pale border, nerve excurrent y. recurvifolium 

. / ■ 

: 1. Leptodontium gemmascens Braithw. (Didymodon gemmascens 
Mitt. ; Did. fiexifolius var. gemmiferus Schp., Syn.) (Tab. 
XXVIII. C.). 

Loosely tufted ; 1-1 $ inches high, bright green ; stems green, 
fragile, scarcely branched. Leaves oblong-lanceolate or lanceolate- 
acuminate, tapering , erecto-patent or spreading, not recurved 
rather crisped when dry, margin plane or erect, slightly sinuose 
or undulated, finely spinulose-dentate at apex * nerve reaching 
apex, in the upper leaves excurrent and tipped with a bunch of 
green, obovate gemmae; basal cells rectangular, the upper 
irregularly hexagonal, obscure and opaque ; a single marginal 
row somewhat more pellucid. 

x, Old thatched roofs very rarely on trees ; Southern counties of 

England , Yorkshire ; near Dundee. Fruit unknown. 

.. Originally considered a variety of the next species, but quite distinct in 
the form and direction of the leaves. The gemmae are by no means confined 
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to the tip of the leaf, but may be found, often abundantly, in the axils of the 
upper leaves. Mr. Mitten says that it is usually found on thatch that is just 
beginning to go, not on very old and decayed thatch. 

It has been suggested that the differences between this plant and the 
next may be simply the results of the peculiar habitat. This is, however* 
disproved by the fact that L. flexifolium is also found on thatch. Mr. G. B. 
Savery finds both -species growing mixed together on thatched^ roofs in 
Devonshire, L . flexifolium tending to exterminate the present species as the 
thatch decays/ In Sussex, where both grow on roofs, Mr. Nicholson finds 
the present plant confined to straw thatch while L. flexifolium grows on 
thatch made from heather. 


2. Leptodontium flexifolium Hampe ( Bryum flexifolium Dicks. ; 

Didymodon flexifolius Hook, and Tayl., Schp. Syn.) (Tab. 
XXVIII. D.). 

In wide patches, 1-2 inches high, bright or yellowish green ; 
stems usually at least reddish , slender, rather flexuose, fragile. 
Leaves distant, the comal larger, erecto-patent or spreading and 
squarrose-recurved , small (J-f line in length ), concave-carinate* 
rounded and flexuose ; when dry erect and crisped ; shortly oblong - 
Ungulate , apiculate at apex or shortly pointed ; margin recurved 
at base ; in upper third strongly, irregularly spinulose-denticulate ; 
nerve narrow, yellowish, vanishing below the apex ; cells at base 
shortly rectangular, above rounded-hexagonal, chlorophyllose* 
incrassate, papillose on both sides ; a single row at margin pellucid , 
crested with distinct single papillae on the edge. Perichaetial 
bracts sheathing. Seta slender, yellowish ; capsule narrowly 
elliptic or cylindric, yellowish brown with a red mouth ; lid 
shortly rostellate ; peristome teeth slender, fragile, yellowish* 
smooth. Male plant more slender, inflorescence terminal. 

Hab. Peaty and gravelly soil, rarely on thatch, not common. Fr. early 
spring, rarely autumn. 

Known at once by the flexuose, recurved, distant leaves, sharply toothed 
at apex, shortly and widely lingulate, rather acute, but not tapering at the 
points. The whole plant has a succulent, fragile texture. Axillary and/ 
terminal buds, or gemmiform bodies are often formed, which are readily ( 
detached and serve to propagate the plant. It is most frequently found in j 
the barren state. I have gathered a curious form on Ben Douran, Argyllshire* ; 
reddish, with the leaves sometimes but not always surrounded by a distinct 
pale border. 


8. Leptodontium recurvifolium Lindb. ( Bryum recurvifolium 
Tayl. ; Didymodon recurvifolius Wils., Schp. Syn.) (Tab* 
XXVIII. E.). 

Taller and more robust than the last species, 1-5 inches high* 
pale or yellowish green above, dark or yellow below. Leaves 
from a pale erect base squarrose and recurved, slightly undulate ; 
when dry crisped, undulate and incurved but not erect nor appressed ; 
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rather distant, larger (i line long) ovate-oblong or oblong- 
lanceolate, slightly narrowed above, at apex shortly and widely 
acute, or rather obtuse and apiculate ; margin plane, serrulate 
from near the base, in the upper half with coarse irregular 
denticulations ; nerve thin, reaching apex and excurrent in a 
minute apiculus or slightly longer point ; basal 'cells rectangular, 
small, hyaline or pellucid, the upper rounded-quadrate, rather 
smaller than in the last, obscure with chlorophyll, minutely 
papillose, 2-4 rows at margin slightly enlarged, pellucid, smooth , 
forming a pale border , not papillose at edge. 

Hab. Wet rocks on mountains ; very rare. Westmorland ; South-west 
Ireland ; Scotland ; N. Wales. Fruit unknown. 

A very fine and interesting species, and unknown outside our islands. 
Abortive archegonia mixed with a few paraphyses are the only organs of 
fructification that have been found. The plants are sometimes of a dusky 
colour, and almost black in the lower parts ; more frequently they are pale 
yellowish green throughout, taller and more slender than the other form. 

L. vecurvifolium can hardly be confused with any other moss ; in the dry 
state it might be overlooked for Dichodontium pellucidum or D. flavescens , 
but when moistened the recurved, squarrose leaves, with pale border, at 
once distinguish it. 


43. WEISIA Hedw. 

Plants small or moderately tall, slender , with lanceolate or 
linear-lanceolate leaves, usually much twisted when dry, basal 
areolation hyaline, rectangular, upper small, almost always 
opaque and papillose. Fruit small, cleistocarpous, gymnostomous 
or peristomate, peristome when present of 16 short, more or less 
imperfect, entire or bipartite teeth, erect. 

I have followed Lindberg and Braithwaite in uniting under 
one genus the species variously ranged under Systegium, 
Hymenostomum, Gymnostomum, Weisia, and Eucladium ; but 
have separated under Trichostomum the more robust, distinct 
species usually placed under that genus, which have a very 
different habit, and for the most part a more highly developed 
capsule and peristome ; while in the present genus there are few 
or none among the European species at least, except W. vertic- 
illata, with the peristome at all well developed. 

The name Mollia (used by Lindberg and Braithwaite for this 
genus) must be rejected, as pointed out by Le Jolis (Rev. Bry. t 
1895, p. 19), since it was employed in 1824 by Martius for a genus 
of Tiliaceae, for which genus it has been generally adopted and 
has been in use ever since. 

Barbula exiguella Stirton (Ann. of Scot. Nat. Hist. No. 22, 
1897, p. 120) , Loch Harrie, Orkney, 1890, from an original specimen 
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is clearly a Weisia of the Eu~Weisia group. It is described 
as synoicous, antheridia having been only twice seen, ‘ 'nearly 
in apposition to a germinating archegonium.” I have dissected 
several of the fruiting plants, without finding the inflorescence 
synoicous or even paroicous, but one plant had a synoicous terminal 
flower with a male flower immediately below. The nerve is 
stout, 60-80 \x wide, and this would prevent its identification 
with W. Wimmeriana B. & S., the only European species with a 
similar (paroicous and polygamous) inflorescence. The capsules 
in Dr. Stirton's plant are entirely unformed. It is impossible 
without examination of ripe capsules to form a definite conclusion, 
but I am inclined to think it probably a form of W. crispata 
with here and there synoicous flowers. 

Deriv. — After Weis, a botanist of Gottingen. 

(There is considerable difference of opinion as to whether 
the name should be spelt Weisia or Weissia. The botanist 
appears to have employed both spellings — Weis and Weiss !) 


. f Capsule immersed ; lid very minute, persistent . 
/ Capsule exserted ; lid larger, deciduous 


2 f Leaf-margin strongly involute above i. crispa 

\ Leaf -margin plane above 3 

3 fLs. strongly crisped when dry, lanceolate-subulate 4 

\Ls. less crisped when dry, oblong-lanceolate 5 

{ Cells opaque, perichaetial bracts much longer than the leaves 

j. crispa var. /? 

Cells pellucid ; perichaetial bracts less distinct j*. sterilis 

{ Seta much shorter than capsule ; perichaetial bracts long, sub-erect 

2 . multi capsular is 

Seta as long as capsule ; perichaetial bracts few, divergent... 3 . Mittenii 

6 f Leaf -margin strongly incurved above 7 

/Margin plane or recurved above 10 

rj / Nerve rarely 50 fi in width at leaf -base..... ..8 

/ Nerve 60-80 ^ or more, reddish 9 

gf Peristome absent ; spores 18-25 g, 6 . microstoma 

\ Peristome present.; spores usually 14-18 ji 8 . vividula 

gf Peristome absent, Is. often wide..,.......; 7. tortilis 

/Peristome present. Is. usually narrow 7*. crispata 

jq /L eaves toothed below, entire above; plant glaucous 14 . verticillata 

/ Leaves entire, or crenulate merely with projecting cell-walls 11 

U /Nerve distinctly excurrent 12 

/Nerve vanishing in or below apex 15 

^2 /Capsule scarcely exserted, seta about J line long .... 4 . rostellata 

/Capsule well exserted on longer seta 13 


Peristome absent . 
/Peristome present. 


: / Peristome' 'present, ,q. mucronata 

/ Stem decumbent below ; Is. squarrose ; capsule olive green with thin- 

1 4 I walled cells., 5 . squarrosa 

j Stem erect ; capsule brownish when ripe, with firm-walled cells 
• 6 . microstoma var . 
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jg f Stem very short ; is. Ungulate, obtuse 16 

\Stem usually longer ; Is. more or less acute or sub-acute 17 

jg /Basal cells of leaves very long and narrow ...jo. tenuis 

\ Basal cells short xi. calcar ea 

17 /Upper cells minute, opaque; nerve thick 12 . rupestris 

\ Upper cells clear and pellucid ; nerve slender jj. curvirostris 


A. SYSTEGIUM. 


Capsules immersed, cleistocarpous ; plants very 
Perichaetial bracts distinctly longer than the leaves. 


small. 


1. Weisia erispa Mitt. ( Phascum crispum Hedw. ; Systegium 
crispum Schp., Syn. ; Mollia erispa Lindb., Braithw. Br. M. 
FL). (Tab. XXVIII. F.). 

Densely gregarious or sub-caespitose, pale or yellowish green, 
2-5 lines high , branched at the top. Leaves numerous, crowded, 
erect o-patent, when dry strongly curled, the lower small, gradually 
increasing in size upwards, linear-lanceolate, the comal, or 
perichaetial bracts much larger , l\~2 mm., elongate-linear from a 
long concave whitish base, all rather concave, acute or slightly 
obtuse, the margins very narrowly involute in the upper part, nerve 
strong, excurrent in a short acute mucro, which is sometimes turned 
upwards so as to make the leaf apex somewhat cucullate. Cells 
at base lax, hyaline, rectangular ; upper small, sub-quadrate, 
opaque with chlorophyll and papillae. Capsule immersed in the 
perichaetial bracts, on a very short seta, small, brown, sub-globose, 
with a distinct, minute, conical-apiculate lid, which, though not 
separating of itself, is easily removed. Calyptra cucullate. 
Spores 14-18 fi. Autoicous. 

Var. /}. aciculata Braithw. (Weisia aciculata Mitt.). More 
slender ; perichaetial bracts tapering to a longer , more acute 
point, the margins often (though not constantly ) erect, not incurved . 
Capsule almost sessile, concealed among the bracts ; lid shorter . 

Hab. On the ground ; frequent. The var. j8 rare. Fr. spring. 

Easily distinguished from all the Phascoid mosses with immersed capsules 
(except the next two species) by the long perichaetial bracts, cirrate when dry 
and forming the most conspicuous portion of the plant. The narrowly incurved 
margin in this plant has somewhat, the appearance of a thickened border ; 
but it is frequently very indistinct or the margin may be plane or erect in a 
few of the leaves, especially the lower, shorter ones’; but some leaves will 
always be found showing the characteristically incurved margin. 

In all the smaller species of Weisia with incurved leaf margins this 
variability occurs, and it will frequently be found that the margins of the 
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lower leaves are quite plane and those higher up the stem increasingly 
incurved, the perichaetial bracts always showing the greatest incurvation, 
which is, indeed, frequently confined to them. 

From W. multicap sularis both it and its sub-species differ in the more 
crowded, longer, narrower leaves much more crisped when dry. From 
W. sterilis it differs in the more opaque areolation and involute margins of 
the leaves. 

Hybrid capsules have been found in several localities between this species 
and W. crispata, and in one case between it and Trichostomum flavovirens . 


* Weisia sterilis Nicholson (Journ. of Bot. 1903, p. 247) (Tab. 
XXVIII. G.). 

Yellowish green ; in dense tufts, larger and looser than 
W. crispa. Stems mostly branched, 4-8 lines high. Leaves - 
small in lower part of stem, above crowded , long , to 3 mm. in 
length, narrowly Unear-lanceolate , margin plane or rarely slightly 
incurved ; strongly crisped when dry . Cells less obscure and 
opaque than in W. crispa , somewhat pellucid. Perichaetial bracts 
little longer than and scarcely differing from the upper leaves . Seta 
about half the length of the capsule. Capsule nearly spherical, 
lid with a rather long , rostellate beak. Autoicous ; male flower at 
the base of the perichaetium. 

Hab. On dry banks on the chalk downs from Lewes to Chichester 
(Nicholson) ; Reigate ( Nicholson ) ; Folkestone (Dixon). Fruit rare ; February. 

This plant has affinities with both W. crispa and W. multicap sularis, 
and owing to its plane-margined leaves, has been mistaken for the latter 
plant. It is, however, in structure and general habit more like the former 
species, from which, as well as from its var. aciculata, it differs in the much 
less differentiated perichaetial bracts, the more pellucid areolation, and the 
longer beak of the capsule. It also bears fruit much less often than either ; 
indeed, its usual infertility is ono of its most marked characters. The close 
strongly crisped narrow leaves at once separate it from the two following 
species. It more resembles W. tortilis and W. crispata, but the plane-margined 
leaves at once distinguish it. A continental species, W. Levieri Kindb. 
(Astomum Levieri Limpr.) is very closely allied, but our plant differs in the 
narrower, yellowish leaves with pellucid cells, and in the less developed lid. 

W. sterilis is very definite in its preference for a chalky soil, while the 
allied plants of the group Systegium generally appear to avoid calcareous and 
prefer siliceous soils; this is especially noticeable with the two following 
species. 


2. Weisia multicapsularis Mitt. (Phascum multicapsulare Sm. ; 
Systegium multicapsulare Schp., Syn. ; Mollia multicap- 
sularis Braithw., Br. M. FI.) (Tab. XXVIII. H.). 

Taller and more slender than W. crispa , 5 - 8 lines high with 
longer, slender, flexuose, small-leaved branches ; of a dingy green ; 
leaves wider , more distant , broadly lanceolate , acute or obtuse, 
apiculate, spreading, flexuose and recurved, margin plane ; upper 
leaves and bracts very long, erect, less crisped when dry, sub- 
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tubular above, but with the margins but little involute, 
tapering and acute, nerve rather narrower and less defined ; 
areolation slightly larger , more regular and quadrate , less obscure , 
Capsule immersed, 1-1 1 mm. long, with a rather longer, 
persistent lid. Seta very much shorter than capsule, not a 
its length. Spores 20-24 ji. Autoicous. Male inflorescence 
terminal, on a short branch, gemmiform. 

Hab. On the ground in open spaces, rarely if ever on calcareous soil ; 
rare. Fr. spring. 

Distinguishable from W. crispa in the field by the dusky tint, the more 
slender stems and longer, small-leaved branches, the leaves and bracts much 
less curled when dry- ; the wider leaves with plane margins and different 
areolation are also characters of importance. W . Mittenii differs in the male 
inflorescence, in the more fragile leaves, and shorter, more spreading, fewer 
perichaetial bracts, with the capsule less deeply immersed on a much longer 
'seta. 

The specific name mttlticapsularis is misleading, as although two capsules 
may occasionally be found in one perichaetium, they are far more usually 
solitary. The name moreover is antedated by Phasciim sphaericarpon 
Abbot, Flora Bedfordiensis, p. 230, as pointed out by Andrews ( Bryologist , 
xxv, 70). But as that work dates from 1798, and is prior to the starting 
point for the nomenclature of mosses as decided at the Brussels Conference, 
I have not thought it proper to make the alteration. 

This species has without doubt been confused with W. crispa var. aciculata 
•on the one hand and W. sterilis on the other. The latter is quite different in 
habit, as well as in station, while the former is shorter, with narrower, more 
crisped leaves, and the margins less constantly plane or erect. 

I do not find the nerve rough at back as described by Iimpricht. 


3. Weisia Mittenii Mitt. (Astomum Mittenii B. & S. ; Systegium 
Mittenii Schp., Syn. ; Mollia Mittenii Braithw., Br. M. 
FI.) (Tab. XXVIII. I.). 

Resembling W. multicapsularis , and scarcely I think 
distinguishable except by the fruiting characters ; leaves fragile ; 
the perichaetial bracts fewer, shorter, divergent ; all flexuose when 
dry, not much curled ; capsule almost emergent, sub-globose or 
very shortly elliptical, f-1 mm long, seta about the same length ; 
lid with a long, straight or slightly curved beak. Spores about the 
same size. Male inflorescence usually lateral, at the base of the 
fruiting innovation. 

Hab. Roadsides and fallow fields ; near Hurstpierpoint, Sussex {Mitten) ; 
Laughton and Barcombe, Sussex ( Nicholson ). Fr. spring. 

The habit of this plant almost suggests a hybrid between 
IF. multicapsularis and W. vostellata , but Mr. Nicholson thinks the conditions 
under which it grows do not tend to support the supposition. It forms, 
however, a distinct connecting link between Systegium and Eu-Weisia.. *- 

As in W. multicapsularis, here and there a leaf margin may be found 
narrowly involute. , 
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B. EU-WEISIA. 

Capsules exserted, rarely cleistocarpous. Plants small 
leaves curled when dry. Usually terrestrial. Autoicous. 


4. Weisia rostellata Lindb. ( Phascum rostellatum Brid. ; Mollia 
rostellata Lindb., Braithw. Br. M. FI. ; Hymenostomum 
rostellatum Schp., Syn.) (Tab. XXVIII. J.). 

Very small , hardly a quarter of an inch high, dull green, 
densely gregarious. Leaves spreading, flexuose or recurved, 
•crisped when dry, linear-lanceolate, margin plane , nerve excurrent 
in a short point ; cells larger than in W. crispa, quadrate- 
hexagonal, incrassate, distinct, minutely papillose ; at base 
rectangular, hyaline or pellucid, the marginal narrower and 
more hyaline. Perichaetial bracts hardly distinct. Capsule on 
a very short seta , emergent or slightly exserted , hardly raised above 
the bracts , shortly elliptical, brownish green ; lid persistent , 
obliquely rostellate. 

Hab. Muddy sides of pools, etc. Rare. Fr. winter. 


This little moss fruits abundantly, and is, therefore, easily recognised, 
differing as it does from all our other species of the kind in the very shortly 
exserted capsules, which yet have the. build of the more highly developed 
rather than of the species of the last section ; from the preceding ones it differs 
also in the absence of distinct perichaetial bracts. W. squarvosa is hardly to be 
distinguished except by the more elongated seta and the deciduous lid. 

The basal cells are sometimes hyaline, but at others coloured. ’The 
margins of the leaves are occasionally a little incurved, especially towards the 
point, so that the apex is slightly cucullate. 


5. Weisia squarrosa C.M. ( Hymenostomum squarrosum Nees & 
Hornsch., Schp. Syn. ; Mollia squarrosa Lindb., Braithw. 
Br. M. FI.) (Tab. XXVIII. K.). 

Taller, J-f inch in height, branched above, finally decumbent. 
Leaves distant, short, squarrose , upper longer, margin plane or 
erect ; basal cells shorter. Seta longer , yellowish ; capsule 
much resembling the last, but with a longer, deciduous lid ; finally 
olive green, soft and thin in texture ; cells of exothecium irregular, 
with very thin walls. 

Hab. Fallow fields and banks. * Not common. Fr. winter. 
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The longer seta, elevating the capsule considerably above the upper 
leaves, renders this plant easily distinguishable from W . rostellata, although 
it is closely allied to, and, indeed, in other respects hardly distinguishable- 
from that species. It is also much like W. microstoma , but that species 
usually differs in the incurved margin of the leaves, which are less squarrose, 
and the time of fruiting is rather different. See, however, the note on that 
plant. 

The first year’s stem is very short, when the resemblance to the last 
species is accentuated ; later on it developes innovations below the 
inflorescence, and the stem becomes decumbent. 


6. Weisia microstoma C.M. ( Gymnostomum microstomum Hedw. ; 
Hymenostomum microstomum R. Br., Schp. Syn. ; Mollia 
microstoma Lindb., Braithw. Br. M. FI.) (Tab. XXVIII. L.). 

Densely tufted, J-J inch high, rarely more ; deep green ; 
stems erect , branched. Leaves spreading from a more erect,, 
whitish base, much crisped when dry and glossy at the back, 
lanceolate, the upper longly linear-lanceolate, shortly pointed, 
mucronate with the excurrent nerve, concave, the margin narrowly 
involute ; areolation minutely quadrate, opaque, papillose, at base 
rectangular, hyaline. Seta yellow, longer tha^ in the last species ; 
capsule oval, equal or slightly asymmetrical, finally brown „ 
paler when empty, mouth very small , the orifice closed with a 
membrane , finally rupturing in the centre ; cells of exothecium 
mostly elongated and rectangular, with the walls firmer than in 
W. squarrosa ; lid obliquely rostellate, variable in length, but 
longer than in the last species. Spores 18-20 /x in diameter. 

Var. /}. elata B. & S. Taller , densely tufted; capsule very 
small , hardly reaching above the elongated innovations. 

Var. y. brachycarpa C.M., emend. Jur. ( Hymenostomum 
brachycarpum N. & H.). Leaves often broader , margin plane 
or only slightly incurved, often more so in the upper bracts. 
Capsule often small and rounded. 

Hab. Banks and barren ground, frequent. The var. /? Ingleton 
Merioneth ; the vars. rare. Fr. spring. 

Quite inseparable from W. viridula except by the fruit, which in that 
has smaller spores, and a wider mouth, not closed by a membrane, and 
presenting some traces, however indistinct, of a peristome. The thinner, 
more pellucid and delicate leaves, more tapering, and with narrow nerve 
distinguish it from W. tortilis. 

I have dropped the var. obliqua C.M., the characters of which appear 
ill-defined ; it is common if not usual to find slightly curved and asymmetrical 
capsules among plants of the typical form, and these, indeed, sometimes 
preponderate ; a distinctly gibbous form of capsule, too, is not always 
correlated with the shorter lid described as characterising that variety. 

The var. brachycarpa is a very perplexing plant. It was originally based 
on the short, sub-globose capsule, which is very marked in some of the 
continental specimens. Later on it was observed that the leaf margin in 
these forms was often plane or almost so, and this was rightly no doubt held 
to be a more important character than the form of the capsule. Still later. 
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there were found to be tall, robust plants with broad leaves having the margins 
sometimes entirely plane throughout the plant, with the capsule variable in 
shape, and not always in any way divergent from the type form. It is this 
plant which Juratzka has in mind in describing his W. br achy carp a f and it is 
certainly by far the most striking variety and the most removed from the type. 
I have, therefore, followed him and Limpricht in emphasising the leaf 
characters, while considering the form of the capsule of secondary importance, 
and feeling too some hesitation as to the propriety of retaining the original 
name. I have had several plants sent me as W. squarrosa which properly 
belong here, and in this light the recorded distribution of W. squarrosa in 
Britain certainly stands in need of revision ; it usually has shorter, more 
squarrose leaves, but these characters may occur in the present variety * 
on the whole, the earlier time of fruiting, together with the less developed, 
greenish capsule, with thinner-walled, more irregular cells, less differentiated 
at the mouth of the capsule, are the best characters distinguishing W. 
squarrosa . I have seen plants however which are extremely difficult to 
•determine and it must be admitted that the dividing line between these last 
three species is a very slender one. 


7. Weisia tortilis C.M. (Gymnostomum tortile Schwaeg. ; Hymenost. 
tortile B. & S., Schp. Syn. ; Mollia tortilis Braithw., Br. M. 
FI.) (Tab. XXVIII. M.). 

More robust , more branched, bright or dull green above, 
reddish below. Leaves crowded, wider than in the last, narrowly 
•oblong-lanceolate, broadly pointed ; margin widely incurved ; 
nerve very stout, 6o-8o /x or more, rarely less than 50 /z, yellow or 
reddish , excurrent in a short mucro ; cells at base rectangular, 
hyaline, passing rather abruptly and obliquely into the small, 
chlorophyllose, very opaque, smaller upper areolation. Capsule 
resembling that of W. viridula, but gymnostomous , with a small 
mouth only partially closed by a membrane which soon becomes 
inconspicuous. Spores 12-15 p. 

Hab. Calcareous rocks, banks, and walls. Rare. Fr. spring. 

If due attention be paid to the characters italicised in the above 
•description, there need not be much difficulty in recognising this species, for 
which forms of W. microstoma and W. viridula are frequently mistaken. 
It is a distinctly less delicate plant, with the leaves of a very opaque, solid 
texture, the borders more widely incurved, and the nerve much stronger and 
reddish ; the plant, too, is usually of a lurid tint. 

For the differences from W. crispata see below, under that plant. 

The apex of the leaf is rather obtuse, but the margins are so much 
incurved that it frequently appears acute in outline until flattened out. 
■Owing to their solidity the leaves are less strongly curled when dry, indeed the 
lower are only incurved, and it is the younger, uppermost leaves alone that 
are at all twisted. 

The tufts frequently become detached, and quite free from their 
^substratum. 
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* Weisia crispata C.M. (; Eymenostomum crispatum N. & H.Y 
(Tab. XXVIII. N.). 

Resembling W. tortilis but more slender ; leaves narrower , 
margins less widely enrolled ; peristome present, rudimentary ,. 
inserted below the orifice , teeth of 2-3 articulations, pale, narrow, 
truncate, papillose. 

Hab. In similar situations ; not rare in limestone districts of England 
and Wales ; Scotland ; Ireland. Fr. spring. 

I have given under W. tortilis and W. crispata the characters that usually 
mark and separate them from one another, but the peristome characters, 
alone are absolutely reliable ; W. crispata occasionally though rarely has. 
the broad, widely enrolled leaves and stouter habit of W. tortilis, while slender 
forms of the gymnostomous plant undoubtedly occur, and may be called var. 
subcyhndrica Schp., although it is probable that Schimper actually based 
his variety on W. crispata. W. crispata also fruits more freely than IV. 
tortilis, which is frequently found barren ; while the former, in Mr. Nicholson's 
experience of the two where they grow side by side in Sussex, does not share 
with W. tortilis the curious habit of detaching itself from the ground. 

There can be no doubt that the great bulk of the plants recorded as 
W. viridula var. gymnosiomoides belong here ; whether there is actually also- 
a variety of that species with equally rudimentary peristome is somewhat 
doubtful ; I am inclined to think that it does exist, but so rarely that it may 
well be united with the var. amblyodon of the same species, which is in any 
case very near it. 

The existence of the peristome as the only absolute distinguishing 
structural character separating W. crispata from W. tortilis is a strong 
argument against the unscientific separation of Hymenostomum from 
Weisia. 

The student will not have any great difficulty in determining these 
plants with incurved margins, if he bears in mind that the broad nerve 
determines W. tortilis and W. crispata, the peristomate capsule W. crispata 
and W. viridula, while W. microstoma is also distinct from W. tortilis in the 
larger spores. 


8. Weisia viridula Hedw. [Bryum viridulum L. ; Mollia viridula 
Lindb., Braithw. Br. M. FI. ; W. controversa Hedw., 
mult, auct.) (Tab. XXIX. A.). 

Resembling W. microstoma , but usually a rather larger 
plant, yellowish green. Leaves almost exactly as in that species, 
the upper elongate-linear, tapering to a rather narrow point,. 
margin strongly involute. Capsule on a yellow seta of variable 
length (2-4 lines), oval or elliptical, narrowed at mouth, but not 
strongly contracted as in the above species, dull or reddish 
brown, peristomate slightly sulcate when dry and empty ; lid 
long-beaked. Peristome teeth very variable, often very imperfect 
and almost wanting, red, linear, cleft or entire, often truncate. 
Spores 14-18 fj, in diameter. 

Var. j8. amblyodon B. <& S. (W. amblyodon Brid.). Leaves, 
shorter , broader ; peristome teeth short, truncate! ; lid shorter. 



Var. y. densifolia B. & S. (W. densifolia Wils.). Taller , 
densely tufted, much branched ; leaves narrow, crowded ; seta. 

short. 

Hab. Banks and sandy ground ; common. The var. p rare ; the var. 
y in mountainous districts ; both rarer than the type. Fr. spring. 


A somewhat variable plant, hardly distinguishable in many of its forms, 
from W. microstoma, except by the wider-mouthed, peristomate capsule, and 
usually smaller spores ; and it is sometimes difficult to find traces of the 
peristome even when present, so fragmentary and rudimentary its development 
occasionally is. As a rule however, it is a plant of rather freer growth and 
larger dimensions. 

As remarked under W. crispata, the var. gymnostomoides may well be 
merged in the var. amblyodon . 

The varieties of W. viridula have occasionally larger spores than the 
type, up to 22 /l i. 


9* Weisia mucronaia B. & S. Mollia rutilans Lindb., Braithw. 
Br. M. FI.) (Tab. XXIX. B.). 

Very near W. viridula , but differing in the rather wider 
leaves, concave but with plane margins, nerve excurrent in a 
rather long mucro. Capsule narrowly oblong, slightly striate 
when dry ; peristome teeth broader , irregular, fugacious. 
Spores much larger, 20-30 p in diameter. 

Var. ft. subgymnostoma Limpr. Peristome rudimentary 
scarcely appearing above the mouth of the capsule. 

Hab. Clay banks in shady places. Rare. The var. p , Hamsey,. 
Sussex (Nicholson) ; Derbyshire. Fr. spring. 


The plane-margined leaves, slightly wider and more distinctly mucronate, 
and the larger spores, are really the only distinguishing characters by which 
this species may be known from W. viridula. According to Husnot, whose 
measurements of the spores is confirmed by my own observations, the 
statement made by Bruch and Schimper in the Bry. Etu\, and copied by 
Wilson, that they are 2 or 3 times as large as in W. viridula is inaccurate, 
and is not borne out by Bruch's own specimens. 


C. EUCLADIUM, 


Plants usually taller ; leaves more rigid and fragile, with a 
stout nerve, less crisped when dry. Rupestral. Dioicous. 
Capsule exserted, gymnostomous or peristomate. 
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10. Weisia tenuis C. M. ( Mollia tenuis Lindb., Braithw. Br. M. 
FI. ; Gymnostomum tenue Schrad., plur. auct. ; Gyroweisia 
tenuis Schp., Syn.) (Tab. XXIX. C.). 

Very short , in wide mats, bright green above, hardly 2 lines 
high. Leaves very small, about A line long, erecto-patent, 
slightly recurved, when dry erect, hardly twisted , rigid, fragile ; 
ligulate , rounded and obtuse at apex , margin plane , often crenulate 
with projecting papillae ; nerve rather strong, ceasing below 
apex. Basal cells rectangular, hyaline, 3-6 times as long as 
broad , above shortly rectangular, at apex sub-quadrate and 
irregular, papillose, rather thick-walled, distinct ; perichaetial 
bracts larger, wider and sub-sheathing. Capsule on a short very 
slender seta, gymnostomous , small , narrowly oblong, red at mouth ; 
annulus broad, persistent ; lid very short, conical-acuminate . 
Male plants very short. 

Hab. On inclined faces of sandstone or calcareous rocks ; not common. 
Fr. summer and autumn. 

W. tenuis is known from all the other species (except W. calcarea) by the 
dwarf plants in neat patches of a deep green, and the small, ligulate leaves 
very rounded and obtuse at apex ; the leaves in W . calcarea are more frequently 
narrowed and shortly pointed, the basal cells shorter, the upper more obscure, 
the lid longer, and the whole plant as a rule taller. The period of fruiting 
appears to be extended and variable in W. tenuis. 

A minute, undeveloped form of W. verticillata occurs, which may easily 
be mistaken for this species ; some leaves will however generally show a 
slight marginal toothing above the base. 


11. Weisia calcarea C. M. (Gymnost. calcareum Nees & Hornsch., 
Schp. Syn. ; Mollia calcarea Lindb., Braithw. Br. M. 
FI.) (Tab. XXIX. D.). . ? 

Resembling the last species but usually taller, J-l inch, 
stems slender, branched, very densely matted, bright light green. 
Leaves crowded and much larger at the tip of the stem, resembling 
the last in form, but less rounded at apex and often sub-acute ; 
basal hyaline cells fewer, much smaller, 2-3 times as long as 
broad, the upper more opaque and more strongly papillose. 
Capsule variable in form, lid longer , conical with an oblique 
rostellate beak. 

Var. viridula C. M. ( Gymnost . viridulum Brid.). Very 
short, darker green ; leaves shorter , more obtuse ; capsule very 
small, ovate. 

Hab. Limestone rocks in shady situations ; very rare ; England ; 
Scotland; Ireland; Wales, The var. p, Yorkshire; Wales; Scotland. 
Fr. very rare, summer. 

A very pretty, delicate moss, common in the Mediterranean region of 
the continent, rarer and mostly sterile further north ; very variable, but 
distinguishable from W. tenuis as above described, and as pointed out under 


43. WEISIA. 


233 


that species, and not much like any other moss in its leaf form and habit, 
though W. rupestris might be mistaken for it ; the latter is, however, a more 
robust plant, usually of a duller green and in taller, more swollen tufts, with 
more acute leaves. 


12. Weisia rupestris C. M. ( Gymnost . rupestre Schleich., Schp, 
Syn. et plur. auct. ; Mollia aeruginosa Lindb., Braithw. 
Br. M. FI ; Barbula incavata Sturt., in Scot. Bot. Rev. 
i, 93) (Tab. XXIX. F.). 

In compact, swollen tufts, \ to 3 or 4 inches high ; dull olive 
green or more rarely deep bright green above ; stems slender, 
branched. Leaves crowded, often in interrupted tufts, erecto- 
patent or spreading and recurved, when dry appressed and 
lightly twisted, the uppermost more strongly so, but hardly 
curled ; small, short, oblong-lanceolate or linear-lanceolate, 
shortly tapering, sub-acute or obtuse, slightly concave, plane 
or nearly so at margin , which is crenulate with papillae ; nerve 
thick, reddish, becoming narrower and more indistinct near apex 
and lost at the point ; cells at base shortly rectangular, firm, 
hyaline, in all the rest of the leaf small, quadrate-rounded, obscure, 
papillose, incrassate. Seta rather short, 1-2 lines ; capsule 
small, oval or narrowly elliptical, thin-walled, when dry and 
empty pale yellowish brown and glossy, with a reddish mouth, 
narrower than or equal to the width of the middle of the capsule, 
gymnostomous ; lid with an oblique shortly subulate beak, pale. 
Spores small, 10-14 fi. 

Hab. Wet rocks, in limestone districts, locally abundant. Fr. late 
summer and autumn. 

This species and the next are nearly allied, but W. curvirostris can be 
distinguished in the field by the leaves usually (but not constantly) more 
narrowly and longly acuminate, and by the capsules darker, firmer and more 
solid, on longer setae, the mouth usually wider than the rest of the capsule ; 
also by the longer, firmer, dark lid. Under the microscope the two are at 
once separated by the small, short, opaque cells of the present plant, and the 
plane margins of the leaves ; in the next species the cells are larger, often 
longer, almost empty, and clearly defined ; and one margin at least is recurved. 

The taller, more luxuriant forms of W. rupestris are more frequently 
barren, and might be confused with Zygodon Mougeotii. The latter, however, 
has the leaves narrower above and more attenuated, the nerve narrower, 
the margin slightly recurved, and the cells usually much smoother, 
Anoectangium comp actum has broader, more acute leaves. 

W . rupestris is a highly variable moss in height, size, length and width of 
leaves, their degree of obtuseness etc. ; Mr. W. Ingham has gathered a tall, 
loosely growing plant at Wearhead, which may be referable to var. intermedia 
Limpr. Mr. Ingham has further recorded several other varieties as well as 
described some new ones, chiefly from Yorkshire and Durham ; but the 
variations . appear to me at once too numerous and at the same time of 
scarcely sufficient value to be described at length. I have dropped the var. 
ramosissima also as being at least of no greater value than some of the other 
described varieties. 
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13. Weisia curvirostris C. M. (. Pottia curvirostris Ehrh. ; Barbula 
curvirostris Lindb., Braithw. Br. M. FI. ; Gymnostomimi 
curvirostre Hedw., Schp. Syn. et plur. auct.) (Tab. XXIX 
E.). 

Resembling the last in habit, but more frequently of a paler 
green, in dense tufts often encrusted below with calcareous 
matter, fragile, 1-4 inches high. Leaves erect and hardly twisted 
when dry, rather more narrowly tapering and acuminate , one or 
both margins recurved below , nerve less strong ; cells at base 
pellucid, elongate-rectangular, above rectangular, elliptical and 
sub-quadrate, larger , pellucid and distinct , incrassate, more or 
less papillose. Seta 2-4 lines long ; capsule ovate or rounded- 
ovate, rarely oblong ; thick-walled , glossy, dark reddish brown, 
after the fall of the lid wide-mouthed and somewhat truncate ; 
lid longly and obliquely subulate, attached to the columella and often 
persistent for some time ; peristome none. Spores larger, 18-22 

Var. f3. commutata Dixon ( Hymenostylium commutatum 
Mitt.). Tall, brownish ; leaves long, narrow, more rigid, the cells 
all elongated, smooth. 

Var. y. scabra (. Barbula curvirostris forma scabra Lindb. ; 
Cynodontium asperellum Stirt. in Ann. Scot. Nat. Hist, xv, 106). 
Leaves short, broad , spreading and recurved ; areolation sub- 
quadrate, small, obscure with numerous papillae on the surface 
of each cell / stem and back of nerve highly papillose. 

Var. S. insignis Dixon (Journ. of Bot., 1902, p. 377). Very 
tall and robust, 3-5 inches high, dark green or brownish, not 
fragile nor encrusted. Leaves long, loosely set, widely spreading 
from a under, erect, sub-sheathing base. Cells smooth on surface, 
papillose only by the projecting walls. Capsule narrowly elliptic. 

Hab. Calcareous mountain rocks in damp situations ; frequent. The 
vars y, more rare. The var. 8 on dripping rocks in the Scotch mountains, 
Perthshire ; Argyllshire ; Sutherland ; Ben Bulben, Sligo. Fr. late summer 
and autumn. 

# The var. commutata has some claim to take a higher rank than a mere 
variety, the areolation in its typical or extreme form being very distinct. 
Intermediate forms, however, occur; indeed, a fairly connected chain of 
forms exists from the above variety with its very smooth tissue and elongated, 
pellucid cells, through the forma laeviuscula Lindb., which may be looked 
upon as the type, with smooth stem, moderately papillose leaves, and shorter, 
but somewhat variable areolation, to the var. scabra, with the whole stem 
rough with papillae, extending up the back of the nerve, and the areolation 
short, quadrate, and papillose. 

The var. insignis is a very distinct plant ; in addition to the characters 
described above it has the stem rounded in transverse section instead of 
3-angled as it is in the type ; on account of this and other points Dr. Hagen 
is strongly of opinion that it should constitute a distinct species ; I have, 
however, found the rounded stem and other characters in continental specimens 
of the var. cataractarum Schp., and I am inclined for the present to retain it as a 
variety. It is very different in habit and appearance from other forms of this 
species. The fruit has only once been found, on Ben Laoigh. 
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The points of difference between this and the last species are described 
above. Anoectangium comp actum differs in the bright green soft tufts, with 
rather larger leaves more broadly pointed, and quite different areola tion. 
Zygodon Mougeotii sometimes very closely resembles it ; see under that plant. 


14 . Weisia verticillata Brid. (Bryum veriicillatum L. ; Mollia 
verticillata Lindb., Braithw. Br. M. FI. ; Eucladium 
veriicillatum B. & S., Schp. Syn.) (Tab. XXIX. G.). 

Densely tufted, \-2 inches high, often encrusted with 
calcareous matter ; pale glaucous green above, whitish below, 
stems very slender, fragile, much branched. Leaves erecto- 
patent, not much crowded, when dry appressed, hardly twisted, 
long , linear -lanceolate or linear-subulate from a slightly broader 
base, acute or apiculate ; margin plane, toothed just above the 
base for a short distance ; nerve very broad, occupying most of 
apex and excurrent in a mucro, or vanishing in the point ; cells at 
base long, narrow (5-10 times as long as broad), thin-walled, 
hyaline, above rounded-quadrate, obtusely papillose. Seta 
reddish ; capsule oval-oblong, thick-walled, peristomate ; lid 
•obliquely rostrate ; peristome teeth 16, orange, flat, oblique, 
entire or divided. 

Hab. Wet limestone rocks, more rarely on sandstone. Not uncommon, 
fruit very rare, summer. 

Readily known by its glaucous colour, more slender stems, and narrower 
leaves ; under the microscope the toothed basal margin is very characteristic 
and distinct. It is sometimes $0 thickly crusted with calcareous matter as to 
be quite hard and stone-like. 


44 . TRICHOSTOMUM B. & S. emend. 

Plants for the most part tall and rather robust ; leaves usually 
narrow and elongate , with lax, pellucid, or hyaline basal cells , 
•and minute, obscure, papillose upper ar eolation, curled and often 
strongly cirrate-in curved when dry. Capsule oblong or cylindrical, 
peristomate, teeth slender, divided to or nearly to the base into two 
■filiform divisions, more or less imperfect, or long, erect, oblique or 
contorted. Dioicous. 

Although I have little doubt that Lindberg is right in 
combining with the species usually included under Trichostomum 
the plants belonging to the Section Tortella C. M. (of Bar- 
bula), as truly congeneric, it is with some hesitation that I 
have retained the generic name Trichostomum while including 
species the peristome of which in its structure exactly contradicts 
the definition of the genus as given by its authors. It has however, 
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1. Trichostomum crispulum Bruch (. Mollia crispula Lindb 
Braithw. Br. M. FI, ; M. scaphoidea Stirt. in Ann, Scot. 
Nat. Hist, ix, 175) (Tab. XXIX. H.). 

Densely tufted, tall or short, about one inch high usually, 
sometimes two inches ; deep or yellowish green. Leaves crowded* 
erecto -patent, the comal rather more spreading, but usually 
incurved at apex, not recurved ; when dry circinate-incurved, pale 
and glossy at back ; elongate linear-lanceolate , rather more than 
i line in length , carinate-concave above, tapering to apex but not 


always been admitted, even by the authors themselves, that 
the genus as so defined is an unsatisfactory one, added to which 
we have the fact that in some of the original species there is 
a distinct approach to a spiral twisting of the peristome ; and I 
think it will be generally conceded that these considerations, 
together with the great undesirability of founding new generic 
names on old material, form sufficient justification for widening 
the definition of the genus to even this extent. The greater or less 
twisting of the peristome is only a question of degree ; and its 
inadequacy as a generic character is obvious when it leads for 
instance to the separation of species so closely allied as T. nitidum 
and T. tortuosum. 

The margin is plane or slightly incurved in all our species, 
never recurved nor strongly involute ; by this character they may 
be known at once from certain species of Barbula and Weisia, 
which they otherwise somewhat resemble. 

Deriv. — Tpixo-(tr icho) hair, and aropa (stoma) a mouth; 
alluding to the peristome. 


j /Basal hyaline cells ascending up margin of leaf 2 

\ Basal hyaline cells not higher at margin than at centre *’**7 

2 fLs. recurved, upper cells pellucid 5*. Umosellum 

/Ls. not recurved, upper cells more or less obscure 3 

^ /Leaves wide, soft, obtuse, more or less cucullate at apex 4 

/Leaves narrower, not cucullate, more or less acute .....,,.. 5 

4 /"Leaves much curled when dry 5. flavovirens 

/More robust, leaves slightly twisted when dry ,6. 'inclinatum 

5 /"Leaves rather rigid, straight, mostly broken across 6 

••/Leaves flexuose, less fragile 8. tortuosum 


6 / Leaves short with shortish points, strongly curled when dry... 7. nitidum 
l Leaves with long narrow points, not or hardly curled when dry... 9. fragile 

7 f Nerve excurrent in a cusp or mucro... g 

/Nerve ceasing in apex ^ 


$ /Leaf-margin incurved at apex, more or less cucullate j. crispulum 

\ Leaf-margin fiat or nearly so at apex 2. mutabile 

f Leaves crenulate-notched at margin, scarcely dilated at base 

. y 3 tenuirostre 

t Leaves entire at margin, with dilated base. 4. hibernicum 
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acute, margin plane, incurved at apex and forming with the upturned 
point' of the nerve a more or less strongly cucullate or cymbiform 
tip ; nerve yellowish, rather obscure above, vanishing or excurrent 
in a very short mucro ; margin entire, or very minutely and 
obsoletely denticulate above base ; basal cells pellucid, a few 
hyaline, small, narrow, rectangular, gradually becoming 
shorter and chlorophyllose, in upper part minute, quadrate, 
very obscure, papillose. Perichaetial bracts sub-sheathing, more 
acute than the leaves ; seta reddish yellow ; capsule oblong 
or oval-oblong, slightly plicate when dry ; peristome teeth 
reddish, rather short, unequally cleft, papillose . 

Var. jS. datum Schp. Tall, in large deep green tufts ; leaves 
broader, more obtuse and cucullate at apex. 

Var. y. nigro-viride Braithw. Tall, very compact, stems 
verv slender, dark green, blackish below . Leaves small, short, 
narrow, concave and sub-tubular above with the margins slightly 
incurved ; areolation dense. 

Var. 8. brevifolium B. & S. (non Tv. brevifolium Sendtn.). 
In dense tufts, short, slender. Leaves crowded, small, very shortly 
linear, straight, not or scarcely cucullate ; nerve usually reddish. 

Var. €. viridulum Braithw. (Tr. viridulum Bruch; Tr . 
crispulum var. angustifolium B. & S. ; vars. angustifolium and 
longifolium Schp. Syn.). In large dense cushions, bright green 
above, yellowish below. Leaves longer, linear-lanceolate, tapering 
rapidly or gradually to an acuminate, often slender point, not 
cucullate. 

Hab. Calcareous cliffs, walls, and banks, especially near the sea ; not 
uncommon. The var. g rare ; the var. y, Ingleboro, Yorkshire ; Derbyshire ; 
the var. brevifolium , Weymouth and Swanage (Mitten) ; Bredhurst (Marten) ; 
the var. viridulum , Babbicombe, Devon, 1866 ( Davies ) ; Vale of Llanthony, 
1871 (Boswell) ; Pinhay Cliffs, Lyme Regis, 1904 (Miss Lister and H. N: 
Dixon), Fr. rare, spring and early summer. 

This and the three following plants are readily known from the 
succeeding species and from Pleurochaete by the hyaline basal cells not 
extending higher at the margin of the leaf than at the nerve, but passing 
gradually and equally into the chlorophyllose areolation. T. crispulum 
Is in its typical form easily distinguished from T . mutabile even with the lens 
by the narrower leaves with distinctly and abruptly cucullate apex, by their 
direction, which is always more erect and, perhaps, never distinctly spreading 
and recurved at apex as is frequently the case in the following plant ; the 
basal cells are also smaller and less hyaline, and the basal margin is almost 
always entire, rarely minutely denticulate, and never distinctly so as in 
T. mutabile var. Uttorale. It is probable that bearing these points in mind the 
student will not be likely to take plants of the true T. crispulum for any other 
species, though it must be remembered that there are forms of this plant 
with the leaves hardly cucullate, and others with wider leaves ; but as far as 
my own experience goes, I think it is usually safe to refer plants with 
narrow, tapering, ere cto-patent, entire, shortly mucronate leaves, and 
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also plants with distinctly cucullate apex and entire margins, to this species, 
even though the . former have the nerve straight and not upturned at point 
and the leaves consequently not cucullate, and though the latter have wider 
leaves more approaching T. mutabile in outline. 

Mr. Holmes’ specimens from near St. Ouens, Jersey, have the leaves 
toothed above the base, broadly Ungulate or oblong in outline, and often 
decidedly obtuse in apex as in T. mutabile var. littorale , while on the other 
hand some of them have the apex distinctly, though not strongly, cucullate ; 
this form appears to me to be more satisfactorily referred to the above variety, 
as it was, indeed, atfirst named by Mr. Holmes, though afterwards referred to 
T. crispulum. 

I have had -an opportunity of examining at the Kew Herbarium an 
original specimen of Trichost. brevifolium Sendtn. (Sutynska, Bosnia, 1847, 
coll. O. Sendtner), and of comparing it with Mitten’s plant from Weymouth. 
Sendtner’s plant is very marked in the strongly and widely enrolled margin of 
the leaves for the greater part of their length, rendering them very concave 
and indeed sub-tubular ; this it may be remembered is the character upon 
which Limpriclit chiefly relies as distinguishing it from T. crispulum. I do 
not however find this form of leaf in Mitten’s plant. Here and there a leaf 
has the margins narrowly enrolled for some distance down, but in the main 
the incurving is confined to the apex and then only narrow and similar to that 
prevalent in T. crispulum. I am strongly inclined to consider our moss to 
be distinct from X. brevifolium Sendtn. (which appears to be a good species), 
and to be referable to T ... crispulum var. brevifolium B. & S., which as 
Limpricht points out is quite another plant. Mr. J. Marten has sent me the 
same variety from Kent. 

I have also only recently become acquainted with the var. viridulum 
(X. viridulum Bruch), which is certainly deserving of rank, being very- 
marked not only in the form of the leaves but in the large tufts of a very 
brilliant green. 

2. Trichostomum mutabile Bruch ( Mollia brachydontia Lindb., 
Braithw. Br. M. FI ; M. compressa Stirt. in Ann. Scot. 
Nat. Hist, xviii, 172 ; M. intumescens Stirt., op. cit., 
xviii, 171) (Tab. XXXIX. L) . 

In its typical form this differs from T. crispulum in its leaves. 
tapering to an acute point with the margins hardly or not incurved , 
the nerve straight, not upturned at point , excurrent in a longer „ 
distinct mucro, the hyaline basal cells more numerous and 
wider , the margins generally slightly undulate. The leaves,, 
also, are usually more spreading at the top of the stem, often 
slightly recurved in their upper part. The size of the leaf is very 
variable, and the form of the apex is also subject to much variation, 
from slender and tapering to rounded, wide, and somewhat 
obtuse ; the nerve is frequently slightly upturned at apex, and 
the margins slightly recurved. Seta yellow. Capsule oval- 
oblong or narrowly elliptical, sometimes slightly unequal ; 
peristome yellow } almost smooth , short, more or less imperfect. 

Var. littorale Dixon ( Trichostomum littorale Mitt,, Schp. 
Syn. ; Mollia littoralis Braithw., Br. M, FI ; Trichostomum 
episemum Stirt, in Ann. Scot. Nat. Hist, xvi, 178). Leaves. 
wider and shorter , more patulous and recurved above, oblong - 
Ungulate , rounded and more or less obtuse at apex, margins plane 
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or slightly incurved at apex, distinctly denticulate at a short 
distance above the base. 

Var. y. cophocarpum Schp. Taller , red below. Leaves more 
erect, linear-lanceolate, longer , acuminate and acute . Capsule 
short, oval ; peristome rudimentary. 

Hab. Rocks and banks ; frequent. The var. jS in similar, more shaded 
situations ; chiefly near the sea, frequent. The var. y rare. Fruit rare, 
spring. 

This species is subject to even greater variation than the last, and the 
slender-leaved form is very different in appearance from the extreme form 
of typical var. littorale , but I can see no adequate ground for giving the latter 
specific rank, seeing that the fruiting characters appear to be identical with 
those of T. mutabile, while intermediate forms of leaf-apex of every shade of 
obtuseness are found ; the denticulate margin of the leaves below the middle 
is also sometimes to be found in the more typical forms of T. mutabile , though 
more strongly in the variety. Nor is the broad and obtuse apex by any 
means always correlated with shortness of leaf, usually given as a character of 
T. littorale ; indeed, one of the most marked of the wide, obtuse-leaved forms 
is a very large-leaved plant usualty found growing under hedges and on shady 
banks in the south. 

In order to determine the degree of obtuseness of the leaves, it is 
necessary to flatten them out under a cover glass, as when viewed laterally 
or when slightly infolded at the edges an erroneous impression may easily be 
produced. It should be remembered, too, that in this and the allied species 
the leaf edges begin to roll inwards very quickly when the plant begins to dry, 
and it is necessary that the leaves should be thoroughly expanded before 
coming to a conclusion on this point. I have, moreover, often examined 
plants in which the margin at apex was in some leaves incurved, while that 
of others on the same stem was quite plane. 

The mucronate apex of the nerve may be very slightly curved upwards, 
but never abruptly and markedly as in T. crispulum. The present is usually a 
more robust plant, and attains as much as three inches in height. Barbula 
unguiculata differs markedly in the recurved leaf margin. 

After careful examination of original specimens of Mollia lutescens 
Lindb. (Braithw. Br. M. FI., Vol. I., p. 246), gathered by Lindberg at Glena, 
Killarney, in 1873, I am obliged to confess I can find nothing in it beyond a 
rather marked form of Trick . mutabile. The leaves are indeed very long, but 
the variation in this respect is no greater than may well be considered within 
the limits of so variable a species ; they also appear to be rather more fragile 
than usual, but this may partly be accounted for by age. In no other respect 
can I find the slightest difference from ordinary Trick . mutabile. The outline 
of the cells is not more distinct than is frequently the case in this species, 
nor are the cells themselves at all more pellucid, but exactly as I have frequently 
seen them in typical plants. Indeed, the areolation in Trick, mutabile is 
not really obscure, especially in mature leaves ; the minuteness of the cells 
renders them somewhat difficult to distinguish unless highly magnified, but 
under a high power they appear quite distinct. I should be inclined to rank; 
the plant in question under var. cophocarpum. 


8. Trichostomum tenuirostre Lindb. (Weisia tenuirostris Hook. 
& Tayl. ; Didymodon cylindricus B. & S. , Schp. Syn. ; 
Mollia tenuirostris Lindb., Braithw. Br. M. FI.) (Tab. 
XXIX. K.). 

In loose, soft tufts, J-3 inches high, almost always yellowish 
green at least at the tips of the stems, yellowish brown or blackish 
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below; stems flexuose, slender or robust. Leaves fragile, 
not densely crowded , spreading and flexuose, when dry crisped, 
incurved and contorted, but not closely circinate-incnrved as in 
the preceding plants, less shining at hack on account of the narrower 
nerve ; longer than in any of the foregoing species, lines in 

length , ligulate or narrowly linear-lanceolate, usually more tapering 
and ending in a slender point , but extremely variable in breadth 
and degree of acuteness of apex ; margin plane, undulate, 
frequently somewhat sinuose above, notched or irregularly dentate , 
crenulate with papillae ; nerve rather narrow above, reaching 
to apex or vanishing ; cells at base rectangular, hyaline, rather 
wide, thin-walled, gradually and not obliquely passing into the 
shorter, chlorophyllose cells ; upper areolation roundish-quadrate, 
larger than in the last, somewhat obscure. Seta slender, yellow, 
often two from the same perichaetium ; capsule small, narrowly 
cylindric, pale brown ; lid conical with a narrow rostellate oblique 
beak ; peristome teeth short, slender, erect, irregularly cleft or 
perforated, fragile. 

Var. j8. Daldinianum De Not. Leaves shorter, broader, very 
acute, gradually tapering or suddenly apiculate, with two marginal 
rows of cells incrassate, yellow, distinct ; capsule smaller. 

Var. y. Holtii Braithw. (Mollia terrena Stkt. in Ann. Scot. 
Nat. Hist, ix, 176). Robust, deep green above, black below; 
leaves more crowded, the upper ones sometimes slightly secund, 
more erect and straight, wide, rather obtuse at apex, cells 
less papillose. 

Hab. Wet rocks by streams ; not uncommon. The var. j8 in more 
alpine situations, rare ; the var. y by waterfalls on dripping rocks, not common. 
Fr. very rare, late autumn. 


Although this plant bears some resemblance to Trick, tortuosum. that 
species may usually be known from the present by the paler colour, less 
lurid and less frequently yellow ; the denser, longer leaves, and the habitat, 
which is usually drier, rarely in such humid spots ; the latter point is also a 
mark of difference between Tr. tenuirostre and Tr. mutabile, which in some 
forms it occasionally resembles ; under the microscope the distinction becomes 
clearer ; the oblique ascending hyaline cells in Tr. tortuosum at once separating 
that species ; while Tr. tenuirostre , though sometimes having straight, broad, 
shortly pointed leaves almost exactly resembling some forms of Tr. mutabile , 
will be recognised by the larger, less obscure areolation, the nerve not distinctly 
excurrent, and the margins strongly crenulate-denticulate, toothed or 
sinuose. It is also usually a more loosely tufted plant than that, with more 
distant and longer leaves. Some barren forms of Diphyscium folio sum, 
notably the var. acutifolium, might easily be mistaken for this plant, but are 
of a more rigid and solid texture, often with a reddish brown tinge, and with 
much more obscure areolation and nerve when viewed with the microscope. 
Tr. hibernicum has the leaves wider at the base, with more distinct, incrassate 
upper areolation. 
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4. Trichostomum hibernicum Dixon (Tor tula hibernica Mitt. ; 

Mollia hibernica Lindb., Braithw. Br. M. FL ; Barbula 
cirrifolia Schp., Syn.) (Tab. XXIX. J.). 

Tall , slender , in loose tufts, yellowish green, 2-4 inches high. 
Leaves not crowded , from a short erect sub-sheathing base flexuose- 
patulous or squarrose, crisped and incurved when dry ; from a 
wide , shortly oblong or obovate base gradually longly lanceolate- 
acuminate, tapering to an acute point , 1-|~2 lines long ; margin 
hardly undulate , not dentate, very finely crenulate-papillose ; 
nerve vanishing in the apex, or reaching just beyond ; cells at 
base rectangular, hyaline, rather suddenly passing into the shorter, 
coloured upper cells, not ascending higher at margin ; upper 
areolation small, very distinct (rather obscure in the young leaves) , 
incrassate, subquadrate-rounded or shortly oblong-elliptic, faintly 
papillose ; one or two rows at margin sometimes paler. Capsule 
cylindric. 

Hab. Wet rocks; Killarney ; Brandon Mt., Kerry; Ben Lomond, 
Perthshire ; Glen Nevis. Fruit very rare. 

A more slender plant than either Tv. tenuivostre or Tv. tortuosum, with 
smaller, more slender, less undulated leaves, expanded at the baseband more 
distinct areolation, the basal different from both. It is the Anoectangium 
H o mschuchi anum of Wils. Bry. Brit.; but the true A . Hornschuchicmum 
Funk (in Hoppe & Hornsch. Crypt, select.) has smooth leaves, very slender 
at the points, denticulate above the base, etc. 

A somewhat perplexing plant has been found in Merionethshire with the 
leaf-base slightly expanded and somewhat intermediate in areolation between 
this and the last species, but on the whole I think it referable to T. 
tenuivostre. 

A few old capsules only have been found, with the peristome too imperfect 
for description. The species has not been found outside Britain. 

5. Trichostomum flavovirens Bruch ( Mollia flavovirens Lindb., 

Braithw. Br. M. FI. ; Barbula limosa Stirt. in Ann. Scot. 
Nat. Hist, xiv, 106 ; Mollia subbifaria Stirt. op. cit., 
xviii, 241) (Tab. XXIX. L.). 

Much resembling T. mutabile in habit, but softer, usually of 
a glaucous or yellowish green, the white base of the leaves very 
shining and distinct when dry, as is also the back of the nerve ; 
leaves longer upwards (1-1J lines), and crowded in a terminal 
coma, fragile, oblong-lanceolate or lanceolate from an erect, 
sheathing, hyaline base, quickly narrowed to an obtuse or shortly 
acute point ; concave, with the margin inflexed , especially at apex, 
which is sub-cucullate, entire or faintly toothed at middle, 
verruculose above with projecting papillae ; nerve strong, 
excurrent in a very short or slightly longer point ; basal cells 
hyaline, thin-walled, extending higher up the leaf at margins than at 
nerve, passing abruptly into the chlorophyllose smaller ones, 
which thus terminate below obliquely, in a V-shaped line; the 
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upper larger than in any of the previous species, and less obscure, 
sub-quadrate or rounded-hexagonal, slightly papillose. Seta 
dark red below, yellowish above ; capsule oblong-elliptic ; 
peristome teeth long, filiform, papillose, dark red, erect or slightly 
twisted. 

Hab. Sandy ground and banks near the sea ; South of England and 
Ireland, frequent, but almost always sterile. Fr. spring, very rare ; nr. 
Falmouth, and Fowey, Cornwall ; Watermouth, Devon. 

The remarkable basal areolation common to this and the remaining 
species amply distinguishes it from the foregoing plants ; T. nitidum has, 
more fragile leaves, more closely circinate when dry, less concave at apex, and 
more narrowly pointed ; T. inclinatum is on the other hand at times almost 
inseparable without the fruit ; but the leaves are usually closer, and less, 
strongly twisted when dry, the stems taller. 

I have gathered specimens with tapering, acute points, but they are 
uncommon. As a rule the wide points with strongly incurved margins are 
very characteristic. 


* Trichostomum limosellum (Stirt.) Dixon comb. nov. (. Barbula ; 
limosella Stirt. in Ann. Scot. Nat. Hist, xvi, 175.) (Tab. 
LXII. B.). 

Extremely small and delicate , resembling T. flavovirens in 
miniature ; leaves recurved margins plane , not incurved above; 
apex subobtuse, apiculate with the excurrent nerve. Cells slightly 
larger, pellucid , almost smooth. 

Hab. Seashore, Arisaig (Stirton). Fruit unknown. 

On the whole I think this must be considered a sub-species of T. flavovirens, 
but it is a very marked plant, and readily distinguished from the smaller 
forms of that by the rather well defined characters italicised above. 


6. Trichostomum inclinatum Dixon {Tortula inclinata Hedw. 
fil. ; Barbula inclinata Schwaeg., Schp. Syn. ; Mollia 
inclinata Lindb., Braithw. Br. M. FI.) (Tab. XXX. A.). 

Intermediate between T. flavovirens and T. tortuosum. 
In wide , dense tufts, yellowish green , |-1 inch high, stems robust , 
fragile. Leaves crowded , erecio-patent , somewhat straight and rigid,, 
not enlarged at the coma, crisped at apex but not very strongly 
when dry, almost exactly resembling those of T. flavovirens , 
shorter than in T. tortuosum and much less narrowly tapering. 
Seta reddish ; capsule oval-oblong, more or less curved ; peristome 
teeth long , spirally twisted , fugacious. 

Hab, Calcareous banks and rocks, usually in mountainous districts.. 
Rare and sterile in Britain. 

The leaves of this plant so nearly resemble those of Tr. flavovirens that 
the two species are very difficult to separate when barren; indeed, among; 
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almost all the species of this genus there is so much variation and so much 
intermingling of allied forms, with very slight and perhaps deceptive fruiting 
characters, that hardly any arrangement or description can be quite 
satisfactory. Thus Boulay points out that the present species is connected 
with Tr. tortuosum on the one hand and Tr. nitidum on the other by so many 
intermediate forms that no very clear line can be drawn between them, and 
at the same time he makes the present plant a sub-species of Tr. fragile , 
indicating a still nearer affinity, in his opinion, to that species. 

According to Limpricht, the structure of the stems differs in Tr. 
flavovirens and Tr. inclinatum, principally in the presence of a central strand 
in the former, which is absent in the latter. In undoubted Tr. flavovirens 
from our coasts, however, I find the central strand entirely absent, and the 
stem in section exactly similar to that of Tr. inclinatum. This species is 
usually taller, with the leaves very densely set, resembling Tr. tortuosum , 
but with shorter, much less tapering, straighter leaves, which are nearly 
erect when moist, and quite different at apex. I have, however, plants the 
position of which it is difficult to determine. 


7. Trichostomum nitidum Schp. ( Tortula nitida Lindb. ; Mollia 
nitida Lindb., Braithw. Br. M. FI.) (Tab. XXX. B.). 

In neat, dense, rounded cushions, dull or lurid green, dark 
below. Leaves very fragile, erecto-patent, slightly flexuose, 
crowded, when dry rigidly circinate-incurved , very closely incumbent „ 
the nerve very glossy and shining at the back ; rather short, about 
2 lines in length, linear-lanceolate, shortly and acutely acuminate 
or more suddenly apiculate, margin plane, slightly undulate, 
not incurved at apex / nerve strong, greenish, brown in old leaves, 
excurrent in a very short mucro, prominent at back ; basal cells 
hyaline, passing rather obliquely into the shorter, more 
chlorophyllose cells, above small, rounded-quadrate, obscure, 
papillose. Capsule oblong-cylindric, peristome teeth short, rather 
imperfect, very slightly oblique. 

Hab. Rocks and walls,* almost always calcareous. Rare. Sterile in 
Britain. 

The true position of this plant has been the subject of much discussion, 
upon which my slight acquaintance with the fruiting plant does not warrant 
me in pronouncing any opinion ; indeed, it is probable that it will remain 
more or less doubtful until an opportunity is afforded of studying the fruit 
in good condition and in greater quantity. Hitherto it has only been found in 
two localities, the two plants presenting certain differences of some 
importance in the structure of their fruit and peristome. Apart from the 
fruiting characters, moreover, Tr. nitidum exhibits certain variations in 
habit and vegetative structure which tend to ally it on the one hand to Tr. 
flavovirens and on the other to Tr. tortuosum ; and it is quite possible that 
ultimately it may be found necessary to unite it with one or the other. As far 
as I am aware, however, the variations in question do not occur, markedly at 
least, in this country, and the plant as we have it presents characters sufficiently 
distinct and constant to enable the student to identify it without much 
difficulty. It is usually more robust than Tr. flavovirens, less so than Tr. 
tortuosum ; but in habit it is more dense and rigid than either, usually growing 
in dense rounded cushions, the leaf -margin plane at apex, not incurved as in 
the former, the leaves very closely and neatly circinate-incurved when dry, so- 
that the points are hidden, while in Tr. tortuosum and frequently in Tr. 
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ftavomvens they are more or less spirally twisted upon themselves, in corkscrew 
fashion, less closely imbricated and with the points more or less projecting 
and visible. The nerve also is much more shining and glossy than it is (with 
at any rate very rare exceptions) in either, and the leaves more fragile. The 
var. fragilifolium of Tr. tortuosum most nearly resembles it, but is usually 
more loosely tufted and the leaves more narrowly pointed, less closely 
imbricated when dry, and less shining. Tr. inclinatum is known by the looser 
tufts, less fragile and less shining leaves, with concave, sub-cucullate tips. 
Tr. fragile is quite distinct in the leaves hardly curled when dry, Tr. mutabile 
is sometimes much like it in appearance, but the basal areolation is quite 
different, although the oblique transition of the basal cells is less marked in 
Tr. nitidum than in the allied species. 


8. Trichostomum tortuosum Dixon (Bryum tortuosum L. ; 
Mollia tortuosa Schrank, Braithw. Br. M. FI. ; Barbula 
tortuosa W. & M., Schp. Syn.) (Tab. XXX. C). 

In tall rounded tufts , small or extended, r~4 inches high, 
pale or yellowish green above, yellowish brown below. Stems 
robust , radiculose below ; leaves rather crowded, fragile, very 
long, ( 2-3 lines), spreading and fiexuose, when dry strongly curled 
or spirally contorted on themselves,, the nerve pale and shining 
.at back ; from a pale whitish base longly linear, tapering to a 
slender subula, undulate, margin .flat at point ; nerve strong, 
pale, excurrent in a fine entire or slightly denticulate point ; 
cells at base thin, rectangular, hyaline, reaching for some distance 
up the leaf and extending obliquely very high at the margin, 
.abruptly becoming small, chlorophyllose, in all upper part rounded, 
rather large for the genus, less obscure than in some of the previous 
.species, papillose, crenulate-papillose at margin. Seta long, 
red below, pale above ; capsule shortly or longly cylindric, 
straight or slightly curved, lid rostrate, nearly as long as the 
■capsule or much shorter ; peristome very slender, long, much 
.twisted. 

Var. jS. dicranoideum ( Mollia tortuosa var. dicranoidea Ferg. 
MS., Braithw. Br. M. FI.). Taller, compactly tufted, densely 
.radiculose nearly to apex ; leaves firm, rigid, subsecund, the terminal 
ones collected into a^cuspidate tuft. 

Var. y. fragilifolium {Barb, tortuosa var. fragilifolia Juratz.). 
In short small tufts ; leaves smaller, shorter, less finely tapering, 
very fragile, nerve excurrent in a yellowish point, very glossy 
. and pale at back when dry ; leaves when dry less strongly contorted, 
but more closely incumbent. 

Hab. Rocks and mountain slopes, principally in calcareous regions, 
frequent. -The var. f}, very rare ; North Wales ; Scotland ; the var. y on 
•exposed alpine rocks, walls, etc.; rare; 

Very variable in height, length of leaves, etc., the smaller forms, and 
•notably the var. fragilifolium, closely approaching Tr. nitidum, differing in 
the more slenderly pointed leaves, usually more laxly incurved when dry, and 
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of softer texture. At times, however, the distinctions seem almost obliterated, 
while on the other hand it is impossible to draw any clear line between the var. 
fragilifolium and certain other forms which connect it with the type by 
numerous intermediate links. I have, however, gathered a plant on Snowdon 
with exactly the dark small dense rigid cushions of Tr. nitidum, but in this 
case with the nerve hardly at all glossy at back. It is probable that the 
above variety and var, rigidum Boulay are not more than dwarf and somewhat 
starved forms induced by their habitat, which is usually on exposed mountain 
rocks. The leaves in this species are always more or less fragile, but they 
are of a much softer, less rigid texture than in Tr. fragile, and it may be 
noted that in our present plant it is usually the lamina that is torn, often 
leaving the nerve denuded (though the apex of the leaf, especially in var. 
fragilifolium, is often broken off), while inTr. fragile the nerve itself is extremely 
brittle, and the rigid leaves are usually found snapped in half at or above the 
middle. 

The robust stems, and longly linear or even subulate leaves, spreading 
and flexuose when moist, with very tapering points will generally serve to 
distinguish this species from all the foregoing ones ; T. hibernicum being 
known by its more slender stems with laxer leaves expanded at the base as 
well as by the basal areolation. 

The fruit is rare with us, and sparingly produced, ripening in summer ; 
but unless gathered just at maturity it is very difficult to get good specimens 
showing the peristome. 

A very remarkable plant with the leaves broadly rounded and obtuse at 
apex, from Glencoe, Argyllshire, was described in Rev. Bry. 1900, p. 36. 
It appears to be an abnormal form of the present species. 


9. Trichostomum fragile Dixon (Didymodon fragilis Drumm. ; 
Barbula fragilis B. & S., Schp. Syn. ; Mollia fragilis 
Lindb., Braithw. Br. M. FI. ; Barbula aggregata Stirt. 
in Ann. Scot. Nat. Hist, vi, 120 ; Mollia thrausta Stirt., 
op. cit . , xviii, 170) (Tab. XXX. D.). 

In shorter dense tufts, bright or yellow green, resembling 
small plants of Tr. tortuosum. Leaves erecto -patent, straight or 
very slightly flexuose , scarcely undulate ; when dry the mature 
leaves are usually slightly arcuate , rigidly spirally twisted, or 
rarely more strongly curled, but almost always more firm and less 
crisped than in the last, very glossy and shining at the back ; either 
gradually tapering as in that species or more usually with the 
apex prolonged into a capillaceous trigonous subula , composed 
chiefly of the nerve, smooth or strongly papillose, very fragile 
and broken off in all but the young leaves. Nerve broad, whitish . 
Areolation as in the last, but usually rather more obscure. 
Capsule and peristome almost exactly as in that species. 

Hab. Mountain rocks and sand-hills. Very rare, and sterile. 

In its typical form this plant is at once known from the other species of 
the genus by its rigid, brittle leaves only slightly twisted and, indeed, 
sometimes almost straight and erect when dry, very narrow above and 
brilliantly shining at the back ; when moist the straighter more rigid leaves 
distinguish it from Tr, tortuosum, and the elongate, subulate points from all 
other species. I have, however, received specimens from two or three 
localities in Labrador showing a distinct approach to Tr. tortuosum ; the 
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leaves on some of the plants, and even the lower leaves on some stems in 
which the upper ones are quite typical, being strongly contorted when dry, 
crisped and undulate at the margin, and when moist slightly flexuose and 
undulate ; hardly, indeed, to be recognised from the var. fragilifolium of 
Tr. tortuosum except by the leaves somewhat firmer, the very shining nerve 
and the presence (usually) of some rigid and less curved leaves. It is probable 
that this very curious and interesting species will be 'found to be allied by 
intermediate forms somewhat closely with Tr. tortuosum , as is undoubtedly 
the case with some of the other species of the genus. 

The fruit has only been found in two or three continental localities. 


45. PLEUROCHAETE Lindb. 

Leaves somewhat serrate or denticulate above, from a 
sheathing base; hyaline cells at base marginal only, the median 
coloured. Fertile flowers axillary . Peristome long, slightly 
twisted , papillose. Dioicous. 

A very distinct genus both in general appearance and in 
•structure, and, as Braitbvpite remarks, with something the habit 
of Leptodontium. 

Deriv. — 7rAeupo-(pleuro) side, and x alT7 ]~( chaete) a hair, 
bristle. From the lateral setae. 


1. Pleuroehaete squarrosa Lindb. ( Barbula squarrosa Brid., 
Schp. Syn.) (Tab. XXX. E.). 

Yellowish green , 1-2| inches high, stems flexuose, loosely 
tufted, often scattered and mixed with other plants, branched. 
Leaves rather crowded, larger in the coma, squarrose and flexuose 
from an erect sheathing base ; when dry strongly but not closely 
contorted, from the wide base quickly narrowed, lanceolate- 
acuminate, slightly undulated ; margin plane, finely denticulate 
above the base , near afiex more distinctly and irregularly dentate ; 
nerve strong, reaching to or slightly beyond the apex ; median 
basal cells small, short, firm, rectangular with rounded angles, 
pellucid, coloured; the marginal for several rows much larger, 
thin -walled, hyaline, abruptly passing into the median ones and 
forming a very distinct hyaline band , gradually narrowing upwards 
and reaching to or beyond the top of the sheathing base ; upper 
areolation small, rounded-quadrate, rather obscure, finely papillose. 
Perichaetia lateral , the bracts numerous, with a longer, sub- 
sheathing base ; seta long, red, paler above ; capsule oblong- 
cylindrical, rather large, dark reddish brown ; lid shortly rostrate ; 
peristome red, fragile, forming about a single spiral turn. 

Hab. Sandy and stony shores, and banks, usually near the sea, and 
chiefly in the South ; not reaching further north than Lancashire. Rare and 
sterile. Fruiting on the continent in spring. 
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The squarrose tapering leaves from an erect and sheathing base, and the | 

general straggling and rather untidy appearance of this moss, together with 
its accustomed habitat, make it an easily recognised species ; and under j 

the microscope the basal areolation is seen to be quite distinct from that of j 

any other plant of the Order. The serrations are sometimes distinct, but 
are often too fine to be seen without the microscope. 


Tribe 3. Cinclidoteae. 

Plants robust, aquatic or riparian ; leaves large, solid in 
texture, bordered. Capsule immersed or exserted. Peristome 
of 16 slender teeth bi-trifid above, more or less latticed below with 
connecting bars. 


46. CINCLIDOTUS P. Beauv. 

Characters those of the Tribe as given above. The fruit is 
sometimes apical, but typically cladocarpous, being produced at 
the extremity of short lateral branches. The aquatic species 
have a habit somewhat approaching Fontinalis, being dark-hued 
and long-stemmed, with long, blackish leaves. The European 
species are all dioicous. 

Deriv. — KiyKXihwros (kinklidotos) , latticed ; alluding to the 
latticed peristome. 

{ Leaves densely papillose, with revolute margins ; capsule exserted 

1. Brebissoni 

Leaves faintly papillose, margin plane, capsule immersed... 2. fontinaloides 


1. Cinclidotus Brebissoni Husnot ( Tortula Brebissoni Fior- 
Mazz. ; Barbula mucronata Brid., Braithw. Br. M. FL, 
Vol. I., p. 276 ; Cinclidotus riparius var. terrestris B. & 
S., Schp. Syn.) (Tab. XXX. F.). 

Terrestrial , erect , in large soft tufts, 1-2 inches high, dark 
green above, blackish below, slightly branched. Leaves larger 
and more crowded at the summit of the stem, erecto-patent or 
spreading, spirally twisted when dry , especially the younger ones, 
j-j| lines long , broadly Ungulate , rounded and obtuse , shortly 
mucronate with the thick, excurrent nerve ; margin strongly 
revolute to apex, becoming united and thickened above ; cells at 
base hyaline, shortly rectangular, small, above very small , rounded- 
hexagonal, very chlorophyllose and opaque, densely papillose 
on both sides . Seta stout, terminal , yellowish brown, 3-5 lines long ; 
capsule cylindric, rather large, narrowed at the mouth ; lid 
rostellate or shortly rostrate ; annulus none ; peristome rather 
short, once twisted, teeth from a very narrow basal membrane, 
red , slender, papillose— 
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Hab. Rocks and stumps of trees by water. Not common. Fr. spring 
and early summer. 

This species bears some resemblance to Tortula mutica ; but that is of a 
more lurid, yellowish colour, with broader, spathulate leaves which are less 
twisted when dry, and which have the nerve hardly excurrent and less distinct 
at back, not conspicuously pale and shining as it is in the present plant. It is 
very nearly allied to C. riparius, with which it has been often united, but the 
seta in that plant is shorter, and thicker, the leaves are less twisted, indeed 
almost unaltered and appressed when dry ; and under the microscope the 
plane margins and smooth cells easily distinguish it. There is no doubt as to 
the right to specific rank of the present moss, but it is not so clear whether it 
should be placed under Tortula or Cinclidotus, between which two genera it 
undoubtedly forms a connecting link. The structure of the peristome is that 
of Cinclidotus, and the slight twisting of the teeth, even were it peculiar to this 
species and not common to the others of the genus, cannot be held of 
importance, especially under the system of classification here adopted. 


[Cinclidotus riparius Arnott, which has been included in 
our Moss-flora, msut be expunged. All the specimens so named 
have proved to be forms of C. fontinaloides with shorter, broader 
leaves than usual. ] 


2. Cinclidotus fontinaloides P. Beauv. (Hypnum fontinaloides 
Lamarck) (Tab. XXX. G.). 

Aquatic, stems long and flexuose, 2-8 inches long, in large 
dense masses of a dull green or more frequently dark, almost 
black colour, with short lateral branches ; the lower leaves usually 
worn away by the water so that only the stiff bristly nerves are 
left clothing the stem. Leaves long, more or less spirally twisted 
when dry and occasionally slightly so when moist, % flexuose, 
often slightly secund, narrowly oblong-lanceolate, decurrent, ij 
to nearly 2 lines in length, more tapering than in the two previous 
species, obtuse or shortly acute, but not acuminate, margin plane, 
strongly thickened to apex ; nerve 60-170 \x wide at base, usually 
slightly excurrent in a short mucro, but occasionally vanishing 
at point ; cells small, rounded-hexagonal, usually incrassate ; 
small and rectangular, not much enlarged at the base" Upper cells 
faintly papillose. Fruit terminal on short lateral branches, immersed 
in the long, tapering, often secund perichaetial bracts or slightly 
emergent, seta very short ; capsule ovate-oblong, bright reddish 
brown ; lid acutely conical-rostrate, curved, red ; peristome 
purple-red, twisted, long ; the teeth filiform, branching above into 
two or three divisions, spirally twisted round the long, exserted, 
persistent columella. 

Hab. Rocks and occasionally wood in streams, where frequently 
submerged ; frequent ; especially comyp^on stones in mountain rivers. 
Fr. summer, but variable. 
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A very distinct, though somewhat variable plant, readily known by its 
dark colour with long, twisting leaves, and when fruiting, which it usually 
does abundantly, by the reddish brown capsules with strong red lid, which 
alone when the fruit is ripening protrudes from the perichaetium ; but after 
maturity the bracts become divergent, and the capsule slightly emergent, 
so as to be more conspicuous. Grimmia apocarpa var. rivularis and 
Orthotrichum nvulare both somewhat resemble it at first sight, and are often 
found in its company ; both however are quite different when more closely 
examined, the shorter, less flexuose leaves alone readily distinguishing them. 
Cinclidotus riparius is, as has been mentioned above, very close to some forms 
of it in growth and leaf structure, but the fruit is quite distinct. 

When growing on the banks of lowland streams the black colour is more 
frequently wanting, the plant is more robust, with wider leaves of a dull 
green, less frequently secund. On the other hand Mr. W. Ingham has described 
a var. pseudoaquaticus with leaves narrow, tapering and acutely pointed, and 
strong broad nerve, bearing some resemblance to C. aquaticus, a continental 
species, which in habit closely resembles the present, but has longer, narrower, 
more decidedly falcato -secund leaves with a thicker nerve, and the capsule 
exserted on a seta almost equal in length to the perichaetial bracts. It has 
been recorded from a single locality in Ireland, but according to Dr. 
Braithwaite there is a doubt as to the accuracy of the record, which has never 
been confirmed. 


Order X. ENCALYPTACEAE. 

Erect, terrestrial or rupestral plants, usually caespitose. 
Leaves linear, lingulate or spathulate ; lower areolation thin, 
hyaline, fragile, the upper small, opaque with chlorophyll and 
strong verruculose papillae. Calyptra large, enclosing the whole 
capsule, campanulate or cucuJlate, capsule smooth or plicate. 
Peristome double, single, or none. 


47. ENCALYPTA Schreb. 

Capsule erect , cylindric , on a long seta. Calyptra cam - 
panulate-cylindric, indexed at base when young, finally entire or 
ciliated ; not plicate ; with a long straight beak ; peristome 
extremely variable. Leaves as described above. 

The plants of this genus are easily recognised not only by the 
form and areolation of their leaves, but especially by the large 
glossy, extinguis her- like calyptra, which persists until the fruit is 
quite rige, and usually only falls with the lid when that separates. 
The peristome is in many species extremely fragile, in some 
quite absent ; in those species in which it occurs it presents very 
diverse and interesting characters ; in some few it is double, the 
outer teeth showing theLharacters of the Diplolepideae ; in others, 
where it is single, the teeth are constituted on the plan of some of 
the Aplolepideae belonging to Dicranaceae ; while in others. 
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again, they bear a nearer resemblance to those of Polytrichum, 
thus connecting the Order with the Nematodonteae. On the whole 
their true position appears to be at the meeting point of the 
Aplolepideae and the Diplolepideae, while at the same time there 
is a close and, indeed, remarkable resemblance between them and 
some of the species of Tortula, especially those of the Section 
Syntrichia, a resemblance which in the leaves is surprisingly 
close. 

There is a great uniformity in the areolation of the leaves, 
and except in the case of E . commutata , which has smaller cells 
than any of the other British species, I do not think any reliance 
can be placed on the relative size of the cells ; . Wilson, for instance, 
describes those of E. vulgaris as being larger than in E. ciliata, 
but some specimens of the latter have them distinctly larger 
than is the case with E. vulgaris. 

Deriv. — ivKa\v7rTco (enkalypto) , to cover with a veil. 
Referring to the large calyptra. 


. f Ls. recurved, with tapering acumen ; cells about 10 ju. i. commutata 

\Ls. with broader points, not tapering ; cells about 15 fi 2 

{ Ls. obtuse, rather cucullate ; nerve scabrous at back near apex ; capsule 

with spiral striae 5 . streptocarpa 

Nerve scarcely rough at back, usually excurrent 3 

fCalyptra fringed at base ; capsule smooth ; peristome present... 3 . ciliata 
' Calyptra not regularly fringed at base 4 

./Capsule with vertical striae; peristome present 4. rhabdocarpa 

/Capsule smooth; peristome rarely present 2. vulgaris. 


A. PSILOTHECA. 

Capsule smooth or very indistinctly striate. 


1. Encalypta commutata Nees & Hornsch. (Leersia altoina 
Lindb., Braithw. Br. M. FI.) (Tab. XXX. H.). 

Dull, lurid green, 1-2 inches high. Leaves from an erect 
sheathing base slightly reflexed and squarrose, appressed and 
incurved when dry, the upper twisted ; broadly lanceolate- 
acuminate, acute, cuspidate or almost piliferous with the excur- 
rent, stout reddish nerve, slightly undulate, margin plane ; cells 
at base rectangular, hyaline, often coloured deep orange red, 3-5 
times as long as broad, with 3-4 rows at margin longer, narrower, 
yellow, forming a distinct border ; upper cells very small, about 
10 /x in diameter, rounded-quadrate or hexagonal-quadrate, 
obscure, crenulate-papillose at margin. Seta red , twisted ; 
capsule shortly and widely cylindrical, abruptly contracted at 
base with an indistinct neck ; bright brown, smooth , lid with 
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a long subulate beak ; mouth narrow, with a thin annular 
membrane, peristome none. Calyptra much longer than the 
capsule, irregularly lobed or torn at the hardly expanded base, 
not papillose. Autoicous. 

Var. ft. imberbis Lindb. Leaves slightly cucullate at apex 
with the incurved margins, somewhat obtuse , with the nerve 
vanishing. 

Hab. High mountain rocks ; rare. Ben Lawers and others of the 
Breadalbane Mts. ; Ingleborough. The var. j8, Ben Laoigh {Holt). Fr. late 
summer. 

This species is at once known by its acute, tapering leaves, with smaller 
upper areolation, and smooth capsules. The calyptra, though less frequently 
fringed than in E. ciliata, is often considerably torn at the base. The leaves 
when pressed out under a cover-glass have a very distinct, almost panduriform 
outline, the margins just at the point of reflexing above the sheathing base 
usually becoming involute so that the leaf appears constricted in the middle. 

As is usual in this genus, the papillose nature of the areolation causes the 
surface of the leaf to be dull, not glossy, when dry, but the excurrent nerve 
point is extremely bright and shining. 


2. Encalypta vulgaris Hedw. (Leersia exstinctoria Leyss., Braithw. 

Br. M. FI.) (Tab. XXXI. A.). 

Short , less than -1-inch in height, deep or yellowish green, 
closely tufted. Leaves spreading, strongly twisted when dry, 
about 1 \ lines long, elliptic-oblong, obtuse and rounded or more or 
less acute at apex, with the nerve vanishing or excurrent ; much 
narrowed at the base ; margin plane , very rough with verruculose 
papillae ; lower cells hyaline, rectangular, the marginal much 
narrower in a few rows, forming a border which is often yellowish ; 
the upper larger, more distinct and more pellucid than in the 
last (about 15 /x), hexagonal-quadrate, usually regularly seriate, 
very papillose. Seta red. Calyptra covering all capsule, incurved 
at base, which is entire or only shortly lobed, scabrous at apex 
and sometimes below. Capsule smooth , resembling that of the 
last, when dry and empty faintly plicate ; peristome wanting 
or of short, very ''fragile and fugacious teeth. Autoicous. 

Hab, Walls and banks, frequent. Fr. late spring. 

Many varieties have been described of this moss, chiefly founded upon the 
presence or absence of a peristome and the form of the leaf -apex. The 
former is, however, a most uncertain character, and its presence does not 
appear to be correlated with any particular form of leaf ; and as almost 
every degree of obtuseness and of acuteness is found in the latter, it does not 
seem worth while to found varieties on a single character which at best can 
be ill-defined ; the following are the most important forms var. pilifera , 
leaves terminating in a long cuspidate point formed by the lamina or the 
excurrent nerve'; var. obtusifolia, leaves rounded and obtuse, concave above, 
nerve vanishing ; var. laevigata , leaves apiculate, calyptra hardly papillose! 




E, ciliata is at once known by the smooth capsule, fringed calyptra, 
paler seta, etc. ; the margin of the leaves is also usually recurved, though very 
narrowly. 

There is considerable discrepancy between authors as to the peristome, 
some describing it as erect when moist, incurved and arched over the mouth 
when dry ; others as connivent when moist, and erect when dry. As a 
matter of fact, X find on the same tuft mature capsules with the dry teeth 
inflexed, erect, or slightly spreading, in proportion to the degree of dispersal of 
the spores, — the more empty the capsules the more divergent being the 
teeth ; all, however, becoming strongly indexed, indeed flattened, over the 
mouth of the capsule as soon as moistened. I have never seen a specimen 
with the peristome of the very remarkable, if not unique, nature described by 
Schimper and Braithwaite, namely becoming more patent when moistened ; 
indeed, one is tempted to suspect a slip of the pen. 

It may be, perhaps, of some interest in connection with the above 
question: to note that when once rendered inflexed by moistening, the teeth of 
the peristome, at least in my experience, do not regain their erect position 
upon drying. 
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The peristome even when present is very difficult to find, being extremely 
fugacious, and it is probable that even when apparently wanting its absence is 
due, in some cases, at least, to the adhesion of the teeth to the interior of the 
lid, which carries them away when it separates. 

When in fruit there is no difficulty in identifying E. vulgaris, the smooth 
capsule and entire calyptra separating it from all the species but the preceding 
which is quite different in the form of the leaves and areolation. E. 
streptocarpa is known by the nerve scabrous at back near apex, the longer 
leaves, and far more robust habit. 

The nerve and cell walls at the base of the leaf are sometimes red ; but 
not so highly nor so constantly so as in the other species. 


3. Encalypta ciliata Hoffm. {Leersia ciliata Hedw. ; Leersia 
laciniata Hedw., Braithw. Br. M. FI.) (Tab. XXXI. B.). 

About one inch high, bright green. Leaves rather large, 
lines long, broadly lingulate or obovate-oblong, rounded at 
apex and apiculate, spreading ; incurved and crisped when dry ; 
slightly undulate towards the margin, which is narrowly recurved 
about the middle ; nerve yellowish, rather glossy at back when 
dry, vanishing below the apiculus or excurrent in a short mucro ; 
basal cells lax, hyaline, rectangular, with red walls, the marginal 
narrower and paler in several rows, less distinct, however, than is 
usual in the foregoing species ; above, the cells are similar to 
those of E. vulgaris, opaque, with distinct pellucid walls, highly 
papillose. Seta yellowish or pale red . Calyptra straw-coloured, 
with an everted rim at base, fringed with narrow, often spreading 
shreds , smooth at apex. Capsule cylindric, greenish brown, 
finally pale reddish brown, smooth, contracted below the mouth 
when dry, with a short indistinct neck. Peristome single, teeth 
red, lanceolate, connivent or erect when dry, strongly incurved 
over the mouth of the capsule when moist. Autoicous. 

Hab. Mountain rocks, not common. Fr. late summer. 
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The var. subciliata Warnst., with the base of the calyptra only slightly 
fringed and sometimes quite without fringe has been gathered by Stabler 
on Lion’s Face, Braemar. # . 

E. apophysata Nees & Homsch., a continental species, diners m the 
longer paler capsule, with a more distinct neck, and with the teeth of the 
peristome paler, perforated along the median line, not entire as in our plant. 


B. RHABDOTHECA. 

Capsule ribbed or striate, longitudinally or spirally. 

4. Encalypta rhabdocarpa Schwaeg. ( Leersia rhabdocarpa Lindb., 

Braithw. Br. M. FI.) (Tab. XXX. I.). 

Densely tufted, \-2 inches high, deep green. Leaves re- 
sembling those of E. vulgaris, but rather more narrow at the 
point ; obtuse or acuminate, the nerve vanishing below the apex 
or excurrent in a mucro or short hair point ; ar eolation as in E. 
vulgaris. Seta red. Calyptra rather short, very little torn at 
the base, scabrous above. Capsule small, oblong-cylindric, when 
mature brown, with 8-i6 reddish straight ribs ; when dry and 
empty narrowly cylindric, narrowest in the middle, very closely 
and deeply sulcate ; apophysis distinct, wide when dry ; peristome 
single, teeth short, pale, entire or bifid. Autoicous. 

Hab. High mountain rocks, rare. Also on sand links at sea level, 
Caithness (Rev. D. Lillie). Fr. late summer. 

The small, strongly ribbed capsule is quite distinct, and cannot be 
mistaken for that of any other species. The leaf differs widely from E. 
commutata in outline and areolation from E. ciliata in the plane margins 
and less distinct areolation ; it is known from E. streptocarpa by the more 
slender habit, smaller leaves, and smooth nerve. There appears to be no 
distinctive character by which the leaf can be recognised from E. vulgaris , 
but the habitat alone would almost always be a sufficient guide ; E. vulgaris 
is however occasionally found in alpine situations. 

5. Encalypta streptocarpa Hedw. (. Leersia contorta Lindb., 

Braithw. Br. M. FI.) (Tab. XXXI. C.). 

Robust , 1~2| inches high, densely tufted, dull or yellowish 
green ; stems straight, rigid. Leaves spreading, when dry 
crisped, incurved and slightly twisted, long ( 2-3 lines), elongate- 
Ungulate, often a little narrower in the middle than above and 
below, obtuse or obtusely pointed, undulate, margin plane, sometimes 
incurved and sub-cucullate at point ; nerve thick, vanishing 
below the apex, scabrous at back. Areolation as in E. vulgaris . 
Perichaetial bracts acuminate, from an oblong base. Seta long, 
red ; capsule long, cylindrical, with eight reddish spiral ribs ; 
when dry spirally sulcate ; calyptra very long, scabrous at 
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tip, laciniate at mouth. Peristome double ; outer teeth very long, 
red, filiform, papillose ; inner half the length of the outer, 32, 
pale, slender, filiform, adherent to the outer by their thin basal 
membrane. Dioicous, 

Hab. Limestone banks and mortar of walls. Not uncommon, but 
exceedingly rare in fruit, which ripens in late summer. 

This fine species is often abundant on the mortar of stone walls and 
bridges in our mountain districts, but almost always barren. It is much more 
robust and rigid than our other species, with longer leaves, which are more 
constantly obtuse, without any apiculus or excurrence of the nerve ; and the 
sharp papillae at the back of the nerve, which towards the apex usually 
point forward, and render it almost hispid, are found in no other of our species. 

E . proceva B. & S., a continental and American species somewhat 
resembling this but much rarer, is autoicous, with straight striae, and with the 
leaves more apiculate and with recurved margins. 


SUB-GROUP II. DIPLOLEPIDEAE. 


Peristome normally double, occasionally single, rarely 
wanting. When present each outer tooth consists of two layers 
of plates, the outer layer of two series divided by a vertical line, 
the inner of a single series extending across the width of the 
tooth, which, therefore, when viewed from the dorsal or exterior 
surface, presents a dividing line down the centre ; the ventral or 
interior surface, on the other hand, being without this division. 
The inner peristome when present is usually composed of thinner 
and more delicate tissue, consisting of two thin layers of plates, 
the external layer divided by 16 vertical lines, alternating with 
the outer teeth, the internal variously divided. 

This Sub-Group contains by far the greatest number of the 
mosses, including the whole of the pleurocarpous species, and 
some of the most extensive Orders of the acrocarpous ones. 
Philibert has shown that the single peristome of the Aplolepideae 
is the homologue, not of the outer, but of the inner peristome of 
the Diplolepideae. It is, therefore, misleading to speak of the 
outer layer of teeth in the latter as the peristome and the inner as 
the endostome, a term occasionally used ; it would, indeed, be 
more in accordance with the actual facts to term the latter the 
peristome and the outer layer the exostome. 

Deriv. — S(,7rAo-(diplo) double, and Ae7nS-(lepid) a scale or - 
plate. • 
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* Diplolepideae Acrocarpae. 


Acrocarpous mosses, as in the preceding Orders, with a few 
rare exceptions. Stems erect, very rarely prostrate, branching 
frequently dichotomous. 

In Anoectangium the fruit is truly pleurocarpous, but the 
plant is erect, the stems dichotomously branched, and the general 
habit quite that of the acrocarpous mosses. 


Order XI. ORTHOTRICHACEAE. 

Plants usually growing in short dense cushions ; stems 
dichotomously branched. Leaves oblong-lanceolate or linear- 
lanceolate, usually very hygroscopic ; cells more or less rounded- 
hexagonal, frequently papillose. Seta erect, often very short, 
capsule exserted or more frequently more or less immersed ; 
erect, symmetrical, smooth or striate. Calyptra smooth and 
cucullate, or campanulate and plicate, often with erect hairs. 
Peristome double or single, rarely none ; the outer teeth frequently 
united in pairs. Growing on rocks or the bark of trees. 


48. ANOECTANGIUM Schwaeg. 

Tall, densely matted plants ; leaves lanceolate, papillose, 
areolation small, opaque. Perichaetia on the side of the stem ; 
seta long. Calyptra smooth , cucullate. Capsule smooth } ovate ; 
peristome none . 

A very curious genus, remarkable for the lateral fruit, a 
character which has given rise to much variety of opinion as to its 
true position ; it is clear, however, that its natural place is among 
the acrocarpous mosses rather than with the true pleurocarps, and 
among these its affinity appears closest with Zygodon, although it 
very closely resembles some species of the genus Weisia. 

Besides the single British species, several others are known, 
one of which, A. Hornschuchianum (now placed by Lindberg 
in a separate genus), was described as British by Wilson in the 
Bryologia Britannica, but the plant referred to proved — as 
Wilson suspected — distinct, and is the species described in the 
present work as Trichostomum hibernicum. 

Deriv. — dvot/cTo-(anoikto) open, and dyyeiov (angion) a vessel; 
from the wide-mouthed capsule in some species. 
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1. Anoectangium compactum Schwaeg. ( Gymnostomum 

compactum Schleich. ; Pleurozygodon aestivus Lindb., 
Braithw. Br. M. FL) (Tab. XXXI. D.). 

In very dense deep soft tufts, pale vivid green on the surface, 
bright brown below. Stems 1-4 inches high, very slender, closely 
compacted and interwoven with reddish tomentum. Leaves 
small , lanceolate or linear* lanceolate, acuminate • and acute, 
strongly carinate, erecto-patent<j when dry closely incurved and 
slightly twisted ; margin plane, minutely crenulajce with papillae, 
towards apex entire or sometimes indistinctly waved or irregular ; 
nerve very prominent at back, green, vanishing at apex ; areola- 
tion very obscure , papillose, quadrate-hexagonal, small, opaque, 
at base shortly rectangular, paler, more pellucid. Perichaetial 
bracts sub-sheathing , shining , not papillose ; seta about 4-inc.h 
long, pale. Capsule elliptical-oblong, with a more or less distinct 
neck, pale brown with a shining reddish mouth, darker when old, 
rather glossy, thin-walled. Lid with a very long oblique subulate 
beak. Peristome wanting. Dioicous. • 

Var. j8. pellucidum (Anoect. pellucidum Wils ; A. marinum 
Stirt. in Ann. Scot. Nat. Hist, xviii, 244). More robust, with 
larger , broader , less carinate leaves more flaccid and less rigidly 
incurved when dry ; areolation larger , much more distinct and 
pellucid , smoother, nerve rather narrower. 

Shady siliceous rocks on mountains, not uncommon ; most 
frequently barren. The var. j8 rare, Scotch Highlands. Fr. summer and 
autumn. 

U A .very distinct moss in its brilliant green colour and compact habit, 

P forming large smooth soft cushions on the sides and in the clefts of damp roc ks. 

1 The fruit is not uncommon, and when found is usually present in great a bund™ 
ance, the last season’s capsules often being found side by side with those of the 
year, and almost or quite overtopped by the younger branches. Zygodon 
Mougeotii differs in the longer leaves, narrower in proportion to their length, 
Weisia rupestris in the duller colour, more obtuse leaves, and longer, more 
hyaline basal cells. W. curvirostris is quite distinct in the pellucid areolation, 
and recurved margin ; Zygodon lapponicus differs in habit, and in the 
smoother leaves as well as in the fruit ; Z. viridissimus in the habit, recurved 
leaves and shorter basal cells. 

The var. pellucidum is very distinct in the areolation, but I have seen 
several plants intermediate between it and the type both in leaf form and 
cells. 

The leaves are not strongly hygroscopic as is almost universally the case 
in this Order. 


49. ZYGODON Hook. & Tayl. 

Stems slender, dichotomously branched, leaves from oblong- 
lanceolate to linear, usually twisted when dry . Capsule emergent 
or exserted on a longer seta, 8 -striate, with .a distinct neck ; 
peristome double, single or none ; calyptra smooth , cucullate. 
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I have followed Bruch and Schimper and other authors in 
uniting Amphoridium with Zygodon. Although the sub-immersed 
capsules of Z. lapponicus , of a thicker consistency and with a 
wider mouth, give the plant a very different habit from that of the 
species with longer setae, it is only a question of a very slight 
shortening or lengthening of the seta; Z. Mougeotii , indeed, in 
this respect approaches the species usually included under Zygodon , 
and the differences resolve themselves into slight distinctions 
in the form of the capsule, hardly sufficient to carry generic 
rank when in so many particulars the plants are closely allied. 

Zygodon is nearly allied to Ulota and Orthotrichum , differing 
principally in the smooth, cucullate calyptra, the oblique beak 
of the lid, and in the usually narrower leaves almost always 
with plane margins. 

Deri v.-t~£u yo-(zygo) united, and oSous (odous) a tooth, the 
teeth of the peristome being joined in pairs. 


. /Leaves toothed near apex 6 . gracilis 

/Leaves entire 2 

9 /Leaves wide, smooth, soft, hyaline at base ; cells over 15 fi.. — 5 . Forsteri 
" / Leaves narrower, more or less papillose ; cells under 10 /x 3 

o / Stems tall, matted ; Is. long and narrow ; seta very short ..4 

/Stems short; Is. short; seta longer 5 

. /Ls. much curled when dry ; basal cells thin- walled x. lapponicus 

/Ls. scarcely curled ; basal cells incrassate 2. Mougeotii 

5 / Nerve excurrent in a mucro 3 *. Stirtoni 

o /Peristome absent; ls. spreading, recurved ... 3 . viridissimus 

/Peristome present; ls, patent, not recurved 4. conoideus 


1. Zygodon lapponicus B. & S. ( Gymnostomum lapponicum 
Hedw. ; Anoectangium lapponicum Hedw., Braithw. Br. 
M. FI. ; Amphoridium lapponicum Sehp., Syn. ; Didymodon 
turgescens Stirt. in Scot. Nat. ix, 35 ; Zygodon teichophilus 
Stirt. in Scot. Nat. xv, 36) (Tab. XXXl. E.). 

Densely tufted, dark olive green , blackish below, ^-2 inches 
high. Leaves spreading, flexuose, when dry curled and con- 
torted, oblong-lanceolate or linear-lanceolate, resembling those of 
Anoectangium compactum, but less papillose, and with slightly 
larger, rather more distinct areolation, the basal cells larger, 
thin-walled , more pellucid, or frequently hyaline, margin plane. 
Capsule on a very short seta , raised above or almost above the 
perichaetial bracts, oval with a distinct neck, when dry contracted 
below the mouth and urceolate , strongly 8-striate, reddish above, 
paler below, with a deep red, thickened rim ; peristome none. 
Lid red, shining, with an oblique rostellate beak. Calyptra small, 
cucullate, brownish. Autoicous. 
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Hab. Clefts of rocks on mountains ; not uncommon. Fr. summer. 

When, as usually happens, the fruit is present in abundance, the striate, 
urceolate capsules, hardly emergent above the perichaetial bracts, cause the 
plant to be easily recognised. Even without fruit the small dense tufts of a 
dingy green, with the leaves strongly curled when dry, have a habit of their 
own not resembled by many mosses. 

2. Zygodon Mougeotii B. & S. ( Gymnostomum Mougeotii Bruch ; 

Anoectanghm Mougeotii Lindb., Braithw. Br. M. FI. ; 

Amphoridium Mougeotii Schp., Syn.) (Tab. XXXI. F.). 

In large dense yellowish tufts, 1-3 inches high, brown below, 
or rarely blackish. Leaves erecto-patent or spreading, crisped 
when dry, longly linear -lanceolate, tapering to an acute point , 
carinate ; margin towards apex entire or slightly irregular, 
hardly toothed, narrowly revolute below ; cells narrowly rectangular 
at base, above shorter, subquadrate-rounded or very shortly rect- 
angular, all incrassate , pellucid, and hardly papillose. Nerve 
rather strong, vanishing at apex. Capsule very shortly exserted , 
rather narrower than in the last, lid with a longer beak. Peristome 
none. Dioicous. 

Hab. Damp rocks, frequent in alpine and sub-alpine districts ; fruit 
extremely rare, ripened in autumn. 

This species is not likely to be confounded with any of the other species 
of the genus, on account of its much longer, narrower leaves, which however 
vary somewhat in outline, and are occasionally much broader than in the type. 
It is more like Weisia rupestris or W. curvirostris ; it has longer leaves than 
the former, and is almost always of a more decided yellowish tint ; the more 
attenuated leaf points and recurved margins also separate it. The leaves 
are longer and narrower than is usual in W. curvirostris, and the basal areolation 
in that is usually thinner and more hyaline, but some forms may present 
considerable difficulty. The present species is rarely found on calcareous 
rocks. The fruit has hardly been found in half-a-dozen British localities. 
The seta is twice as long as in the last species, so that the capsule is quite 
exserted, and its height can have no value as a generic distinction between 
Amphoridium and Zygodon. The leaves are less twisted and curled when dry 
than in the last species, they are not at all glossy at the back, and hence the 
plant is in that state easily distinguished from the narrower leaved species of 
Trichostomum. 

8. Zygodon viridissimus R. Brown ( Bryum viridissimum Dicks.) 

(Tab. XXXI. G.). 

In small bright pale green cushions or patches, 1 inch 
high ; leaves spreading and recurved , twisted when dry, but 
not strongly ; oblong-lanceolate or narrowly ovate-lanceolate , 
acuminate to an acute point, carinate above ; margin plane, 
minutely crenulate with papillae ; nerve narrow, pellucid, 
gradually becoming obscure and vanishing usually at some distance 
below apex ; cells at base very shortly rectangular, somewhat rounded 
at the angles, incrassate; above rounded-hexagonal, papillose , 
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•8-10 fi in diameter. Small clavate jointed gemmae are very 
commonly to be found on the leaves. Seta 3-5 lines long , pale ; 
capsule small, oval-oblong or pyriform, 8-plicate, contracted at 
the mouth, pale yellowish brown ; lid obliquely rostrate ; peristome 
none or rarefy extremely rudimentary. Dioicous. 

Var. /3. rupesiris Hartm. (Z. rupestris Lindb.). Slightly 
more robust, darker green. Leaves erecto-patent , not recurved , 
almost straight, narrower, ligulate-lanceolate. 

Hab. Trees, less frequently on rocks, common. The var. £ on rocks 
and walls, rare. Fr. early summer * not commonly fertile. 

A pretty little species, but rarely found in fruit. When dry the twisted 
leaves, the upper ones especially, become often turned to one side, giving a 
somewhat homomallous and distinct appearance to the plant. The apical 
•cell of the leaf is often elongated, smooth and quite different in appearance 
from the. lower cells. 

The var. rupestris is a somewhat marked form, and is more or less 
intermediate between Z . vividissimus and the following sub-species. In 
addition to the above characters, Braithwaite describes the nerve as reaching 
nearly to the point, and the capsule as differing also from the typical plant ; 
in fruiting specimens from rocks in Glenlyon, however, where the leaves are 
clearly those of the variety, the nerve ceases just as in the type, and the 
capsules also are quite typical. 

There is a peculiar habit about the present species, both when wet and in 
the dry state, that makes it easy of recognition ; the short, spreading and 
recurved leaves are especially characteristic. 

For the differences from Z. conoideus see under that species. 

* Zygodon Stirtoni Schp. (Tab. XXXI. H.). 

Resembling the var. rupestris of the above, but with the 
leaves less acuminate, the nerve strong, excurrent in a straight, 
thick mucro , which is smooth or papillose, the lamina often ending 
unequally on the two sides. Capsule a little smaller and shorter. 

Hab. Rocks and walls, principally near the sea ; rarely on trees ; 
not common. Fr. rare, spring. 

Although this is usually a markedly distinct plant, yet . intermediate 
forms are certainly to be found ; and this fact, together with the existence of 
the var. rupestris above, must be held sufficient warrant for making the 
present a sub-species of Z, vividissimus, and not allowing it the full specific 
rank. 

Clavate, jointed gemmae are generally found on the leaves and radicles 
of this plant, as they are also, but less constantly, on Z . vividissimus. 


4. Zygodon conoideus Hook. & Tayl. (Bryum conoideum Dicks.) 
(Tab. XXXI. L). 

Resembling Z . viridissimus but more slender ; leaves smaller , 
'erecto-patent, straight or almost so ; nerve a little more distinct ; 
cells rather larger, more distinct, more strongly papillose. Seta 
very slender, as long a$ in that species ; capsule smaller, with 
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a longer, more distinct neck . Peristome double, small and 
fugacious ; outer of eight short obtuse teeth, in pairs ; inner of 
eight delicate, fugacious processes. Dioicous. 

Hab. Trees, rare. Fr. early summer. 

According to Boulay, the characters, other than that derived from the 
presence of a peristome, are inconstant, and he makes Z. conoideus a sub-species 
of Z. viridissimus. It is to be remembered too, that very faint rudiments of a 
peristome have been found occasionally in the latter species. On the whole 
however, I have preferred to follow the usual arrangement and separate the 
two ; not only on the ground that the presence of a well developed, double- 
peristome, is a character of some considerable importance, but also on account 
of the general consensus of opinion, which is borne out by the specimens I 
have examined, in favour of a generally more slender habit on the part of 
Z. conoideus , a smaller capsule with more distinct neck, straight leaves, and 
larger and more distinct cells. 

Malta has shown, further, that Z. viridissimus and Z. conoideus may be 
separated when sterile by the gemmae ; in the former they are brownish when 
mature, short, 4-5 celled, clavate, broader above the middle ; in the latter- 
elongate, 5-7 celled, always green, and fusiform, widest about the middle. 


5. Zygodon Forsteri Mitt. ■( Bryum Forsteri Dicks.) (Tab. 
XXXII. A.). 

In small compact dark green cushions, about |-inch high or 
less, with pale radicles below. Leaves erecto-patent, when dry 
very slightly twisted, oblong-lanceolate or slightly obovate-spathu 
late, apiculate, not carinate ; margin plane, entire ; nerve strong, 
reaching to the apex ; basal cells lax, hyaline, rectangular, with 
thin walls, the upper hexagonal, or quadrate-hexagonal, much 
larger than in the previous species , 16-20 ^ in diameter, deep, 
green with chlorophyll and with highly pellucid cell-walls, not 
papillose. Seta stout, reddish brown. Capsule reddish or 
yellowish brown, thick-walled, long-necked, narrowly pyriform or 
oblong-pyriform, when ripe narrowed above, and slightly con- 
tracted below the mouth, when old becoming narrower, strongly 
eight-ribbed ; lid shortly rostrate, oblique ; peristome double,, 
outer of 16 cleft teeth, which again are somewhat coherent two by 
two, strongly reflexed, inner of eight subulate processes.. 
Autoicous. 

Var. /?. Sendtneri Dixon (Euzygodon Sendtneri Jur.)., 
Leaves usually but not always narrower in outline ; nerve very 
stout, exciirrent in a short but distinct stout mucro . 

Hab. Trunks of trees, very rare. Epping Forest ; Dorsetshire 
Somerset. Recorded also for Sussex. The var. 0, Burnham Beeches, 
Bucks., 1902 ( Nicholson ). Fr.’ summer. 

A very pretty and interesting species, and no less rare than interesting. 
It has very little resemblance to the other species of the genus, and is perhaps 
more like an Orthotrichum, such as 0 . pulchellum, though it is hardly likely 
to be passed over for any other moss. The cells are twice as wide as those- 
of any of the other species, and of a very clear and regular nature. 
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It is found on the continent, but never abundantly, and appears usually 
to confine itself to a single tree in each of its localities, as has been found to be 
the case in this country. 

The var. jS is a very marked form, with a striking development of nerve ; 
it holds almost the same relation to the type that Z. Stirtoni bears to Z. 
viridissimus. The stout excurrent nerve is however the only reliable character, 
and I do not think the plant is entitled to a higher rank than a variety. 

<6. Zygodon gracilis Wils. (Z. Nowellii Schp., Syn.) (Tab. XXXII. 
B.). 

In wide deep patches, 1-3 inches high, repeatedly branched, 
dull brownish green above , reddish brown above. Leaves spread- 
ing and recurved, when dry incurved, very little twisted, oblong- 
lanceolate, carinate, sub-undulate, slightly tapering to a subacute 
point ; margin plane, irregularly spinulos e-dent ate towards apex ; 
nerve narrow, vanishing in or below apex ; areolation at base 
narrowly rectangular, incrassate, shorter at margin and sub- 
nlliptic ; above very small, irregular , quadrate-rounded or rounded- 
hexagonal, opaque, papillose. Seta short , reddish ; capsule 
oblong-cylindric, slightly inclined, 8-striate; peristome double, 
resembling that of Z. conoideus. Dioicous. 

Hab. Calcareous rocks and walls ; very rare. North of England ; 
♦Connemara, Ireland. Fruit very rare, summer. 

A rare species, almost confined with us to the carboniferous limestone 
•of West Yorkshire, and very different in habit from the other species, being 
.a taller plant than most of them, while of looser growth than Z. Mougeotii , 
and of quite a different colour. Under the microscope, or even with the lens, 
fit is at once known by its spinulose-dentate leaves. 


50. TJLOTA Mohr. 

Weissia Ehrh., (Braithw. Br. M. FI.). * 

Usually growing in small rounded cushions, on trees, more 
xarely on rocks. Leaves lanceolate or linear-lanceolate from a 
short ovate base, usually curled when dry ; median basal cells 
'.very narrow, linear , incrassate , coloured, marginal wider, hyaline 
in one or several rows. Capsule 8-striate, with a very long 
tapering neck, exserted on a straight seta ; peristome single or 
♦double, outer of 16 whitish teeth, usually united in pairs, and 
more or less bifid, inner of eight or 16 narrow processes, alternate 
with the teeth, or wanting. Calyptra conical-campanulate, lobed 
at the base, frequently more deeply on one side, plicate, usually 
covered with numerous erect yellowish hairs . Ochrea none of 
.indistinct .Stomata on the neck of the capsule. 
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The species of this genus are as a rule easily recognised by 
their neat rounded cushions usually abundantly fertile, with the 
leaves in most cases strongly curled when dry, and with the 
oalyptra strikingly hairy. They are most common on the stems 
and branches of trees in .sub-alpine woods, especially near streams. 
The different forms are somewhat difficult of determination ; in 
part because the leaves offer few or no points of distinction 
between several of the species, partly because the differences in 
form of the capsules, on which certain of the species have been to 
a great extent founded, are somewhat slight, and are subject to 
some amount of variation. As a rule, the capsules chosen for 
examination should be fully ripe, dry, and empty, but not old. 
Special care is also necessary, because two species are very 
frequently found growing in the same tufts. The capsules are 
verjr persistent, and three years' fruits may often be found on the 
same tuft, in different stages of development. 

I have used the term processes rather than cilia (the term by 
which they are known in most works) in describing the inner 
peristome of Zygodon, Ulota, and Orthotrichum, as they are in no 
way homologous with the cilia, as these exist in the peristome of 
Bryum and other highly developed forms, but rather with the true 
processes, being alternate with the outer teeth. 

Deriv . — dvXoTrj (ulote) something curled, from the curled 
leaves when dry. 

j fLs. tipped with brown jointed gemmae 6. phyllantha- 

\Ls. not gemmiparous 2 

{ Rnpestral ; Is. scarcely twisted when dry ; cells small, very incrassate 

7. Hutchinsiae 

Arboreal ; cells less incrassate 3. 

{ Capsule inflated, pyriform, only striate at the contracted mouth 

j. Ludwigii 

Capsule deeply striate throughout its length 4 

4 fin rounded tufts ; Is. crisped when dry 5 

\ Stems often creeping; Is. less twisted 2. Drummondii 

c- f Calyptra densely hairy fr 

\Calyptra with few hairs ; Is. furrowed near base 5. vittata 

q f Capsule short, wide-mouthed when dry and old... 4. crispa 

\ Capsule longer, contracted at mouth finally 3. Bruchii 


1. Ulota Ludwigii Brid. (Orthotrichum Ludwigii Brid. ; Weissia 
coarctata Lindb., Braithw, Br. M. FI.) (Tab. XXXII. C.). 

In small loose tufts, the stems decumbent below, sometimes 
slightly creeping, dull green or brownish. Leaves erect, when 
dry lightly twisted hut not strongly curled; from a short ovate 
concave base narrowly lanceolate, rather shorter than in U. 
Bruchii and U. crispa , gradually tapering to a rather obtuse 
point ; margin plane or variously recurved, entire ; nerve narrow,. 
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vanishing below the apex, reddish ; upper cells small, rounded- 
elliptic, very incrassate, slightly papillose ; , basal near the nerve 
narrowly linear-vermicular, highly incrassate, yellowish green or 
orange ; becoming wider as they recede from the nerve, shortly 
elliptical-rectangular ; at margin short, rectangular, hyaline, thin- 
walled, forming a narrow hyaline band narrowing upwards, to the 
top of the leaf-base. Capsule pyriform, pale whitish brown, 
thin-walled, smooth, plicate only for a very short distance below 
the small, much contracted mouth ; calyptra hairy ; lid rostellate ; 
outer peristome teeth united in pairs, erect when dry; inner 
imperfect or wanting. Autoicous. 

Hab. Young trees in mountainous woods ; rare. Fr. late summer and 
autumn. 

Known at once by the inflated appearance of its obovate, pyriform, 
smooth, and almost glossy capsules, with the striae so short as to be barely 
perceptible, and by the strongly contracted mouth. 


2, TJlota Drummondii Brid. {Orthotrichum Drummondii Hook. 

& Grev. ; Weissia Drummondii Lindb., Braithw. Br. M. 
FI.) (Tab. XXXII. D.). 

In larger tufts or wide patches, the marginal stems decumbent 
and sometimes longly creeping , with erect branches ; yellowish 
green, often reddish. Leaves rather longer than in the last 
species, only slightly twisted when dry, erecto-patent when moist. 
Capsule oblong or clavate with a long tapering neck, large, thick- 
walled, reddish with the neck paler ; broadly striate to base of 
capsule, and more faintly on neck; when dry and empty the 
capsule becomes narrower, elongate-fusiform, contracted at and 
sometimes below the mouth , deeply sulcate from the mouth to the 
base of the neck, the striae sometimes slightly spirally, twisted ; 
cells of exothecium small, 10-20 /z wide, stomata small, about 30 (jl 
wide, in numerous (4-6) rows ; lid with a straight subulate beak ; 
calyptra variously hairy ; peristome usually single, of 16 white, 
Ungulate, somewhat irregular teeth reflexed or spreading and 
recurved when dry ; occasionally rudimentary inner processes are 
present, Autoicous. 

Hab. Young trees in mountainous districts, frequently growing in 
company with, and mixed with the last species, and with U. Bruchii ; rare. 
Fr. late summer and autumn. 

When growing freely the creeping stems are very - characteristic, and 
produce a resemblance to the important exotic genus Macromitrium ; 
frequently however this feature is by no means conspicuous, and then the 
species is difficult to separate from U. Bruchii . The capsule in the present 
species is rather larger, and in my experience of a rather brighter, more 
reddish tinge. The striae in U. Bruchii are also straighter apd less frequently 
spirally oblique. 
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The most conspicuous differences however, and I believe constant and 
Important ones, lie in the peristome and the structure of the exothecium. 
In U. Bruchii the teeth are much broader at the base, and usually contiguous, 
more regular and entire in outline, while in U. Drummondii they are narrower, 
somewhat distant, and often very irregular above. The cells of the exothecium 
are much smaller than in U. Bruchii, the stomata much more numerous, in 
several rows, and markedly smaller. 

The time of fruiting is often given as a differentiating character, but 
■authorities are much at variance as to this ; U . Bruchii may as a rule ripen its 
fruit a shade earlier, but in my experience no reliance can be placed upon it. 

Both this species and the preceding are much more abundant in N. 
America than with us ; U. Ludwigii indeed appears in some parts almost 
to replace some of our commoner species. 

3. Ulota Bruchii Hornsch. (Weissia Bruchii Lindb., Braithw. 
Br. M. FI.) (Tab. XXXII. E.). 

Much resembling the last species, but in rather more com- 
pact tufts, the stems less prostrate and creeping ; the leaves more 
curled when dry , though less so than in the next species ; the 
capsule usually of a duller colour, rather narrower, when dry 
and empty distinctly fusiform , much contracted at the mouth ; 
cells of exothecium large , 18-35 fi wide, stomata much less numerous 
in fewer (2-3) rows, large , about 35-40 /x wide. Peristome double, 
inner of eight or 16 processes ; outer teeth wide , narrowing 
upwards from a broad base , more regular and perfect in outline. 
Lid with a rather long beak. 

Hab. Trees, rarely on rocks, frequent. Fr. late summer and autumn. 

As above stated, this is at times a difficult plant to recognise from the 
last, though the leaves are perhaps always more curled when dry, while in 
U. Drummondii they are very slightly twisted, and in some cases almost 
straight. The presence of inner processes is a very uncertain character. 
I do not find any reliable distinction in the hairiness of the calyptra. The 
■characters drawn from the structure of the capsule as described above, will 
always, I believe, distinguish them. 

U. Bruchii may be readily known from V. crispa and its allies by its 
greater robustness, the colour usually, though not always, of a darker and 
duller green, often reddish, its longer leaves less closely and less strongly 
curled when dry, its capsule on a longer seta, and much larger, usually at 
least twice as long as in U. crispa, of a firmer texture, and of quite different 
form, never contracted below the mouth as in that species, and usually, 
especially when dry and empty/ distinctly narrowed to the mouth, which 
is very small, so that the whole capsule, including the neck, has a narrowly 
fusiform shape. Starved specimens, however, are sometimes much like 
U. crispa var. intermedia. The areolation is a little larger than in those 
species, but the difference is hardly enough marked to determine specimens 
in the absence of other available characters. 


4. Ulota crispa Brid. ( Bryum crispum Gmel. ; Weissia ulophylla 
Ehrh., Braithw. Br. M. FI.) (Tab. XXXII. F.). 

In small dense round cushions , bright green or yellowish. 
Leaves as in U . Ludwigii but rather longer, with a wider band of 
hyaline cells at each side the expanded base, when dry strongly 
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| and closely curled . Seta and capsule shorter than in the last ; 

I calyptra very hairy ; capsule when ripe and after the fall of the 

I lid pale green or whitish brown, thin-walled, smaller than in the 

i- last , suh-urceolate , distinctly contracted below the mouth, then 

;fi wider, and rather suddenly narrowing into the neck ; becoming 

( darker when old, and narrower ; ribs narrower than in U. Bruchii ; 

I lid with a shorter beak than in that species ; peristome teeth in 

pairs, so as to appear eight in number, at first spreading, afterwards 
recurved ; processes eight, rarely 16. Autoicous. 

Var. intermedia Braithw. ( Ulota intermedia Schp., Syn.) 

| Resembles the type in everything but the capsule, which, when 

i ripe and empty is in the dry state oblong-cylindric, of the same 

f width throughout, not contracted below the mouth, rather more 

gradually tapering to the neck, usually a little larger and of 
slightly firmer texture. 

• Var. y. crispula Hamm. ( Ulota crispida Bruch). Smaller , 

leaves shorter. Capsule very small, oval or sub-globose, with a 
long neck ; when dry and empty very pale and thin-walled, 
f somewhat turbinate, wide-mouthed and not or hardly constricted 

? below, rather abruptly narrowed into the neck . 

Hab. Trees ; common especially in damp mountainous woods. The 
var. 0 often mixed with the type and apparently equally common. The 
var. y in similar situations but rare. 

A very pretty moss, its neat rounded cushions usually covered with 
capsules ; these vary much in size, form and texture, and their shape depends 
much upon their age and upon the degree of moisture ; before the fall of the 
lid they are green, oval, and suddenly contracted into the long tapering neck ; 
but when they become perfectly matured, and are emptied of their spores, 
they are when dry narrower, paler, and contracted below the mouth ; after 
maturity they undergo another change, growing darker in colour, and narrower, 
often becoming finally narrowly cylindrical or fusiform ; in the early stages, 
as well as in the later, they are difficult to distinguish from some of the other 
species, and dry, well ripened, but not over-ripe capsules should be chosen for 
examination. 

If good typical tufts of U. crispa and the var. intermedia are examined, 
the difference in form of the capsules is very marked, the latter being in no 
way urceolate, but exactly of the same width at the mouth as below. It is, 
however, comparatively rarely that perfectly typical capsules of either are 
met with ; this being especially the case with the var. intermedia ; on the 
contrary, more often than not, some at least of the capsules on a tuft show 
a very slight contraction below the mouth, while on the other hand the typical, 
distinctly urceolate form of capsule of U. crispa is less frequently met with 
than a somewhat less distinct form, markedly but less strongly constricted. 
It is impossible therefore to maintain U. intermedia as an independent species, 
and it should perhaps be looked upon rather as a variety only. Similar 
remarks apply to the var. crispula , and the two varieties may in some degree be 
considered as the two extreme limits, the one more robust, the other more 
slender, of a fairly well graduated chain of forms of which the type occupies 
the middle position. On the other hand forms referable to the var. crispula 
in size of capsule, general slenderness, etc., sometimes in the shape of the 
I capsule resemble the var. intermedia rather than the type, and thus establish 

I a separate chain of forms. 
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In the var. cri sputa, as the fruit becomes old the capsule narrows, the 
transition to the neck becoming less abrupt, until finally the whole becomes 
narrowly oblong, or gradually tapering from the mouth to the neck, and in 
these states the resemblance, in miniature, to the var. intermedia is very 
pronounced. I have indeed seen on the same tuft capsules exhibiting a 
great variation in size, some of which would be quite inseparable from the 
var. intermedia. In some parts, at least, of Canada, judging from numerous 
specimens I have received, the two varieties w r ould appear almost to supersede 
the type. 


5. Ulota vittata Mitt. ( Ulota calvescens Schp. ; Handb., 
Ed. 2 ; Weissia vittata Braithw., Br. M. FL, Vol. II., 
p. 95). (Tab. XXXII. G.). 

Resembling U. crispa in habit. Leaves with an oblong (not 
widely oval), less dilated base , which has a deep narrow furrow 
on each side close to the margin, often longer on one side of the 
leaf than the other ; basal cells all narrowly linear or vermicular 
except i -2 rows of rectangular hyaline cells at margin ; the narrow 
cells are also continued high up on each margin, only very 
gradually passing into the short, rounded-elliptical cells of the 
upper part, so that even above half-way up the marginal cells in 
3-5 rows are distinctly longer and narrower than the median ones. 
Calyptra pale , glossy , with a very few scattered hairs. Capsule 
on a rather long seta, resembling much that of U. crisp a var. 
intermedia , oval-oblong with a distinct neck, of rather firmer texture 
and more highly coloured, when ripe and empty hardly contracted 
either at or below the mouth ; when old rather fusiform and 
frequently narrowed below the orifice ; rather less deeply sulcate 
than in the last species. Peristome double. Autoicous. 

Hab. On shrubs and young trees ; rare. On a sandstone wall, Connel 
Glen, Fermanagh {Lett). Fr. summer. 

This species differs not only in the almost glabrous calyptra, but also 
markedly in the form and structure of the leaves ; the deep fold or vitta 
(whence the specific name vittata of Mitten), the narrower base, the absence of 
the wide bands of hyaline cells, and the band of elongated cells extending high 
up the margin of the leaf, all afford clear distinguishing characters. The seta is 
also distinctly longer for the size of the capsule than in the allied plants, 
and the fruit is rather more sparingly produced. It has been found in several 
places in Ireland and Scotland, but is extremely rare in England. 

Some doubt has been cast on the identity of the British species (first 
named Orth, calvescens by Wilson) with Mitten’s species from Madeira ; but 
the doubt is quite unfounded (Venturi’s note as to this, cited by Geheeb, 
Bryol. Atlantica, p. 57, is quite incorrect and incomprehensible), and 
Mitten’s name has the clear priority. Mitten’s name was published in 1864, 
while the first valid publication of Wilson’s name was in the Bry. eur., 1866. 
The identity of the two has been, moreover, confirmed by the discovery of the 
species in S. Portugal {Nicholson and Dixon , 1911). 
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6. Ulota phyllantha Brid. (Weissia phyllantha Lindb., Braithw. 

Br. M. FI. Ulota scotica Stirt. in Ann. Scot. Nat. Hist. 

xiv, 106) (Tab. XXXII. H.). 

Densely cushioned, |-1J inches high, more robust than the 
previously described- species, green or yellow above, rich reddish 
brown or blackish below. Leaves very closely curled when dry , 
more resembling those of U. vittata than any other species, 
but broader, and without the marginal furrows at base, somewhat 
obtusely pointed, and apiculate with the excurrent brownish nerve 
which bears at the apex a dense cluster of reddish brown clavate 
jointed gemmae ; margin recurved at base ; areolation almost 
as in U. vittata. Perichaetial bracts much longer than the 
leaves ; capsule oblong , not contracted at or below the mouth. 
Calyptra slightly hairy. Peristome double ; outer of 16 teeth 
arranged in pairs, reflexed when dry ; processes 8, short, fugacious. 

Var. /3. stricta Nicholson, Journ. of Bot. 1900, p. 134. 
Leaves straight, erect when dry, scarcely altered in direction and 
only slightly crisped, nerve ceasing below the apex, without gemmae. 

Hab. Trees, and rocks near the sea. Not uncommon. The var. /3, I. 
of Stroma, Orkneys (Dr. P. B. Mason). Fruit exceedingly rare, spring or 
summer. 

This very interesting plant has only quite recently been found in fruit, 
first by Howell, in Oregon, and since then in a few herbarium specimens, 
including a single capsule from Tunbridge Wells and a few from Killarney ; 
and it has been detected in several N. American localities. C. Mueller and 
Kindberg make two species of what has usually been considered U. 
phyllantha , viz., U. phyllantha proper, taller, yellowish brown below, with 
longer seta and capsule, growing on trees ; and U . maritima C. M. & K., 
shorter, green, blackish below, with shorter seta and shorter, thicker capsule, 
growing on rocks near the sea. They also point out other characters in the 
leaves, all of which, however, I have found either erroneous or belonging 
indiscriminately to both forms. Nor will the above distinctions drawn 
from the vegetative characters hold good, for the short dark plant has been 
gathered on trees, while the finest specimens of the yellow and brown form I 
have seen, I gathered on rocks at the Giant's Causeway. The fruiting 
characters may be more important, but it is doubtful whether the capsules 
can be satisfactorily compared, since those of “U. maritima" were young and 
full of spores, while those of “U. phyllantha" were old and empty, a condition 
which implies a lengthening and narrowing of the fruit. Mrs. Britton 
concludes that <( if we maintain crisp a and crispula as distinct species, then 
these are/’ but I am convinced that no distinction can be drawn from the 
vegetative characters of the two forms ; nor do I think that the slight 
difference in the fruiting characters, even as described, is any greater than 
can often be found between the different gradations even of the single form 
U. crispa var. intermedia. I do not think, therefore, there is any ground 
for separating the maritime form from the arboreal one. 

The abundant brown gemmae at the tips of the upper leaves are alone 
sufficient to distinguish U. phyllantha from any other moss. It is almost 
a cosmopolitan species, and. curiously enough grows luxuriantly at the 
highest limit of vegetation on Chimborazo, while it is often found closer, 
perhaps, to the sea level than any moss but Grimmia maritima. 




268 ORTHOTRICHACEAE. 

7. XJIota Hutchinsiae Hamm. ( Orthotrichum Hutchinsiae Sm. ; 

Weissia americana Lindb., Braithw. Br. M. FI.) (Tab. 
XXXII. I.). ■ 

In flat tufts, very short, rigid, easily falling apart, dark 
purplish brown or blackish. Leaves when dry not curled , erect 
and appressed , straight or very slightly twisted , short, wide and 
rather obtuse at the apex, the base oval or oblong ; nerve strong ; 
basal cells linear or vermicular, a few rows at margin short, 
sub-quadrate, partly hyaline ; upper cells small, rounded, very 
incrassate. Capsule oblong-pyriform , when dry hardly con- 
tracted at the mouth (until old) ; peristome double ; calyptra. 
hairy. Autoicous. 

Hab. Siliceous rocks, not common ; on sycamores, Beddgelert. Fr.. 
summer. ■ .. . 

Quite distinct from the other species, except U. Drummondii, in the 
straight, rigid, appressed leaves when the plant is dry ; luxuriant specimens, 
however, and occasionally the uppermost leaves in smaller plants show a 
slight tendency to twisting. U, Drummondii differs in the leaf-form and 
areolation, in the colour and habitat, the larger capsule with contracted 
mouth, and other points. 

U. curvifolia, a continental species, also growing on rocks, differs in the 
tufts denser and more coherent, the leaves more twisted when dry, and more 
strongly papillose, the capsule shorter and darker, and other points. 

U. Hutchinsiae is the only British species growing habitually on rocks 
it is widely distributed in this country, especially, perhaps, in the West. 
I have seen it in great abundance in some parts of Sutherland and other 
localities in the West Highlands. 

After seeing an original specimen of the var. rufescens E. G. Britt., 
kindly sent me by Mrs. Britten, I am reluctantly compelled to think our 
arboreal plant cannot be referred to that variety in spite of the resemblance in 
habitat and certain other characters. The var. rufescens is a distinctly 
better marked plant, with shorter, wider capsule in addition to other points ; 
it may perhaps be, as Mrs. Britton is inclined to think, a separate species. 
Our plant must be considered an arboreal form only. 

How far the differences in structure and habit are directly the result 
c-f the different matrix cannot be said, and it is a question of opinion whether 
the arboreal habitat in a rupestral plant, and vice-versa , should be looked upon 
or not as in itself constituting a separative character. In some genera it 
would obviously be valueless * in Ulota, however, and also in Orthotrichum, 
the habitat is a far more important feature. Macoun goes so far as to say 
he has never seen a species of Ulota which grows on both rocks and trees, and 
is, indeed, willing to settle the vexed question of the nomenclature of the 
present species on that principle alone. But although it is extremely rare 
to find the habitat changed in a species of Ulota, it is far from being so unusual as. 
the above would indicate ; in addition to the present case of U. Hutchinsiae , 
I have found Up Bruchii and V: crisp a growing on rocks, while U . phyllantha 
is indiscriminate in its choice. 


51* OETHOTRICHUM Hedw. ' 

Mosses growing on trees or rocks, comparatively short- 
stemmed, in close rounded cushions or looser tufts. Leaves- 
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oppressed and imbricated when dry , rarely twisted or curled , very 
hygroscopic, not distinctly dilated at base , upper areolation 
hexagonal or rounded, small ; basal rectangular , usually thin- 
walled , wo/ strongly incrassate nor vermicular. Capsule immersed 
vr emergent on a short seta , rarely exserted on a longer one, elliptic 
■or cylindrical with a tapering neck, smooth, or with 8 or 16 striae. 
Peristome mostly double, outer of 16 teeth more or less bipartite 
.and arranged in 8 pairs or singly, broadly lanceolate^ not 
trabeculate, more or less covered with fine lines or papillae ; 
inner when present of 8 or 16 narrow processes. Calyptra 
, campanulate , sparsely hairy or naked. Vaginula smooth or 
hairy with jointed threads, crowned with an ochrea or minute 
cup-like sheath enclosing the seta. Stomata often scattered about 
the capsule. 

A very difficult genus to the systematist, owing in part to 
the lack of vegetative characters to distinguish most of the 
species, and in part undoubtedly to the great variability of some 
of the fruiting characters, and the unquestionable tendency to 
form connecting varieties between some of the allied species. 
These difficulties have, however, been lessened by Venturi in 
his splendid monograph of the European species in Husnot’s 
Muscologia Gallica, on which the following arrangement is based, 

. at least as regards the primary divisions. 

It is sometimes stated that 24 or 48 hours’ soaking in water is 
necessary to ascertain the exact shape of the capsule. I am 
inclined to think that the same end is attained by warming in water 
for a few minutes over a spirit lamp. 

Perfectly ripe yet not too advanced capsules should be chosen 
for the purpose. As, however, the British species are not as a 
rule dependent on this character for their distinction, I have laid 
as little stress as possible on the form of the mature, moistened 
fruit. 

Another point of importance is the direction taken by the dry 
• outer peristome. This falls under three main heads ; it may be 
more or less erect or spreading stellately ; or it may be reflexed 
closely on the surface of the capsule, so as to touch it practically 
throughout its length ; or it may be revolute , curling backwards, 

. so as to form a somewhat arched curve, only touching or closely 
approaching the wall of the capsule with its tip or upper part. 

Too much importance must not be attributed to the form of 
the apex of the leaves. In 0. obtusifolium, 0. rivulare and 
0. Sprucei it is wide and rounded, in almost all the other 
species it tapers to a wide point, which is variously obtuse or sub- 
acute, often differing much in different leaves of the same stem. 
In certain species such as 0. tenellum it is usually more obtuse, 
while in most the acute form predominates, but as a rule it 
does not afford a sufficiently marked or constant character for 
. specific distinction. 


■- . « 
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A very important and useful character in the diagnosis of the 
species is to be found in the stomata which are found in all the 
species, scattered here and there on the capsule, almost always, 
but not invariably, about the level of the base of the spore-sac. 
They may be superficial (Tab. XXXII. J. 12), when the two 
oval or reniform guard-cells are entirely displayed ; or immersed 
(Tab. XXXIII. J, K. 12), when the guard-cells are more or less 
hidden by overlapping superficial cells. In order to see the 
stomata to advantage, it is best to separate a ripe capsule at the 
base of the neck, cut it longitudinally in two, separate the spore-sac 
and get rid of the spores, and place it with the outer (i.e., the 
convex) side upwards on the glass, warming it if necessary over 
the spirit lamp to get rid of air. 

Deriv. op0o-(ortho) upright, and T/uxo-(tricho )hair ; from 
the erect hairs on the calyptra. 

The British species fall naturally into the following sections. 

A. RUPESTRIA. Leaves with recurved margins ; not hair- 
pointed. Peristome teeth erect or spreading when dry. Stomata 
superficial. 0. rupestre. 

B. CUPULATA. Leaves with recurved margins ; not hair- 

pointed. Peristome teeth erect or spreading when dry. Stomata 
immersed. 0, anomalum , 0. cupulatum. 4. ' 

C. AFFINIA. Leaves with recurved margins; not hair- 

pointed. Peristome teeth reflexed or revolute when dry. Stomata 
superficial. 0. Shawii , 0. leiocarpnm , 0. Lyellii, 0. speciosum , 
0. affine. ‘ 

D. TENELLA. Leaves with recurved margins ; not hair- 
pointed. Peristome teeth reflexed or revolute when dry. Stomata 
immersed. 0. rivulare , 0. Sprucei , 0. S chimp eri , 0. stramineum , 
0 . tenellum, 0 . p aliens, 0. pulchellum. 

E. DIAPHANA. Leaves with recurved margins ; with a 
hyaline hair-point. Peristome teeth reflexed when dry. Stomata 
immersed. 0. diaphanum. 

F. OBTUSIFOLIA. Leaves with erect or incurved margins ; 
not a hair-pointed. Stomata superficial. 0. obiusifolium. 

fLs. concave, with erect margins, usually rounded at apex 


1 -{ iy... obiusifolium 

^ Margin recurved, at least in lower half of leaf 2 

2 /Aquatic ; Is. oblong or Ungulate, with wide apex 3 ’ 

\Ls. tapering above towards the obtuse or acute apex... .4 

3 fLs. oblong-lingulate, usually obtuse, cells about 10 /z .9. rivulare 

\Ls. obovate, upper ones apiculate, cells about 20 p 10. Sprucei 

a fLs. long, with brown clavate gemmae on surface, very papillose... 6. Lyellii 
\ Ls , without appendages 5 

e fLs. tapering to serrulate hyaline points diaphanum 

\Ls. without hyaline points..,...,,....,....... ..6 
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J / Capsule smooth, without bands or striae 5- leiocarpum 

j 6 s capsule striated, at least near the mouth 7 

jj T Stomata on capsule superficial * 8 

1 7 \ Stomata immersed below the cuticular cells 11 

I r peristome teeth erect or spreading when dry ; usually growing on rocks 

gj and walls J- rupestre 

i 1 Peristome teeth reflexed or revolute when dry ; usually on trees 9 


9 

10 

11 


/Peristome single ; capsule faintly striate below mouth only... 4. Shawii 
p Peristome double ; capsule distinctly striate 10 


Capsule striate in upper half, on a longish seta 7 . speciosum 

Capsule long-necked, strongly striate in whole length, on a very short seta 

8. affine 


/■Peristome teeth erect when dry 12 

\ Peristome teeth reflexed or revolute when dry 13 


{ Capsule tapering below, usually exserted ; seta nearly 1 line 

2. ano malum - 

Capsule abruptly narrowed below, rarely exserted ; seta very short 

3. cupulatum r . 


/Capsule exserted 15. pulchellum 

Capsule immersed or emergent only. 14 

/Vaginula very hairy 12. stramineum 

^/Vaginula naked 15 

c /Capsule short, sharply contracted to the seta 11. Sckimperi 

15 /Capsule elongate, gradually tapering to the seta 16 

/ Cajole sub-cylindric ; calyptra conic, with few hairs 14. tenellum 

^/Capsule oval-oblong; calyptra campanulate, naked 13. p aliens 



A. RUPESTRIA. 


1. Orthotrichum rupestre Schleich. (Tab. XXXII. J.). 

In rather large loose tufts, dark olive brown , rarely more 
yellow or green, soft, but rigid when dry, taller than 0. cupu- 
latum and 0 . anomalum , 1-2 inches high, the stems sometimes a 
little spreading and decumbent. Leaves broadly lanceolate, 
tapering, or suddenly acuminate, but not acute, spreading, and a 
little recurved or less commonly straight and erecto-patent, when 
dry straight and imbricated, often very closely and regularly ; 
cells small, rounded-hexagonal or more incrassate and rounded, 

: in one or two layers , opaque, more or less strongly papillose ; 

■ papillae simple or bifid. Capsule immersed or emergent , oval or 

j oval-oblong, brownish yellow, with 8 rather faint short ribs, very 

I rarely with 8 obscure intermediate ones ; at base tapering gradually 

into the very short seta ; when dry and empty the capsule becomes 
j narrower, darker, reddish brown, more strongly striate or sulcate 

I (sometimes, however, nearly smooth) , about the same width 

j throughout or sometimes slightly contracted below the mouth. 

:A. ■ ‘ : A" ""' • ■ - iij 

■■■■ ' y— - .. ■■■■ j|| .J 
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Stomata superficial , mostly occurring at about the middle of the 
capsule. Calyptra yellowish, with numerous long hairs. Peris- 
tome teeth in 8 pairs, finally splitting into 16 bifid teeth, yellowish 
white, erect or spreading when dry , usually faintly papillose ; 
processes 8, variously developed, or wanting. Autoicous. 

Var. p. Sturmii Juratz. {Orth. Sturmii Hornsch., plur. auct.). 
Capsule more suddenly contracted into the seta. In addition to 
this, the most important character, the following points are more 
characteristic of the variety than of the type ; — leaves straighter, 
more erect, upper leaf cells more frequently in two layers, or even 
three or four, colour darker green or blackish ; texture more 
rigid ; peristome teeth almost smooth, processes wanting. 

Var. y. Franzonianum Vent. {Orth. Franzonianum De Not. ; 
Orth . Shawii De Not., EpiL, non Wils .). In small green tufts 
on trees ; areolation rather laxer and less incrassate ; capsule 
small, the striae rather more distinctly marked. 

Hab. Rocks and walls in mountainous districts, not uncommon ; the 
var. g rare ; the var. y on trees, Westmorland ; Perthshire ; Kirkcudbright. 
Fr. late summer and autumn. 


O. rupestre is a very difficult species to describe. It presents few 
-characters of distinction at once marked and stable ; indeed, it really represents 
a group of forms differing little from one another, yet sufficiently tc render it 
very difficult in a diagnosis to comprehend all except by the employment of 
very indefinite terms. It is perfectly distinct from 0. cupulaium and 0. 
anomalum in the superficial stomata, while in habit often very similar ; it 
rarely however, if ever, has the 16 distinct ribs of the former, while 0. 
anomalum and its var. saxatile have the capsule more exserted, the former, too, 
usually showing 16, and the latter more marked ribs. From all the other 
British species it is easily distinguished either by its rupestral habit or the 
non-reflexed peristome. 

The var. Sturmii is a very unsatisfactory plant. The slightness of its 
claims to independence is best shown by the way in which characters once 
held distinctive have been dropped and new ones again and again brought 
forward, only to meet the same fate. All the secondary characters given 
above have at one time or another been claimed as specific characters, and 
have one by one been rejected, and all that can be said is that they are more 
frequently found in plants with the short-necked capsule of var. Sturmii 
than in those cf typical rupestre. Intermediate forms of capsule are also far 
from rare. 

The var. Franzonianum too, is perhaps only an arboreal form of this 
species ; it has, however, a different habit, and the difference cf habitat is 
certainly a striking one in so decidedly a rupestral plant as the present. 
The Scotch plants have a paler, rather inflated calyptra, and in these as well 
as in American plants I possess of this variety, the stomata occur on the upper 
part of the capsule, sometimes indeed very near the mouth. It must not be 
assumed that arboreal specimens necessarily belong to this variety. 

Two other varieties are described as British — var. rupincola Huebn,, 
a short, compact form, and var. Sehlmeyeri Huebn., a taller, looser plant, but 
neither appears of great importance. 

O. rupestre prefers dry rocks, and is found most abundantly on stone 
>valls by roadsides in mountainous regions. 
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B. CUPULATA. 


2. Orthotriehum anomalum Hedw. (Tab. XXXII. K.), 

In close cushions, rather rigid and fragile, dark olive green or 
brown, |~1 inch high. Leaves erecto-patent, when dry straight 
and closely imbricated, widely ovate-lanceolate, somewhat taper- 
ing but suddenly and rather broadly pointed ; margin recurved, 
sometimes widely so ; nerve strong, ceasing below the point ; 
basal cells rectangular, pellucid, upper hexagonal-rounded, rather 
thin-walled or incrassate, usually arranged in very regular longi- 
tudinal rows ; always in a single layer ; papillae small, simple. 
Capsule usually very slightly exserted above the perichaetial 
bracts, rather large, pale reddish brown with 16 brighter coloured 
ribs , 8 principal ones extending the length of the capsule, and 
8 intermediate less strong and shorter ones ; the 8 primary 
ribs composed of 2-3 longitudinal rows of cells with thick longi- 
tudinal and thin cross walls, the 8 secondary ones narrower, 
sometimes very inconspicuous. Capsule widely cylindric or oval- 
cylindric , almost exactly cylindric or sub-urceolate when dry and 
empty , tapering quickly into the conical neck which gradually 
passes into the rather long seta. Stomata immersed, guard-cells 
about half covered by the superficial cells. Calyptra yellowish, 
rarely dark brown, moderately hairy. Peristome teeth 16, or in 
8 pairs, erect when dry, marked with faint sinuose lines, with 
two small lamellae standing before each tooth , and reaching about 
as high as the 2nd or 3rd articulation ; processes absent or 
rudimentary. Autoicous. 

Var. /?. saxatile Milde (var. cylindricum Schp., Braithw. Br. 
M. FI. ; Schp. Syn.). Capsule narrower, narrowly cylindrical, 
8-striate, usually on a longer seta ; peristome teeth in 8 pairs, 
hardly divided, processes usually more or less well developed. 
Leaves narrower, rather more acute. 

Hab. Rocks ; the type usually on siliceous, the var. j8 almost always on 
calcareous ones. The type rare ; the var. frequent. Fr. early summer. 

The plant here described as var. saxatile is in its typical form fairly 
distinct from extreme forms of 0 . anomalum , but none of the characters are 
constant, and as regards the number of striae on the capsules, it is not 
infrequent to find some with 8 and others with 16 striae on the same plant. 
Venturi (Rev. Bry. 1896, p. 23) has ably pointed out the instability of this 
plant, even considered as a variety merely. The peristome characters are 
quite unreliable. It appears to be common throughout the calcareous 
districts of Mid-England, where 0 . anomalum proper is quite absent. 

0. anomalum differs from O. cupulatum in the longer seta and in the form 
of the capsule, which in that is shorter and wider, more suddenly tapering, 
and hardly exserted above the perichaetial bracts ; in the var. saxatile of the 
present species the seta is sometimes longer than the capsule and neck 
LOgether. From 0. rupestre our plant differs notably in the immersed stomata 
' id the often 16-striate, more exserted capsule. 
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3. Orthotrichum cupulatum Hoffm. (Tab. XXXIII. A.). 

Resembling the last, and indeed hardly separable except by 
the fruit ; tufts more often rather loose, leaves oblong-lanceolate 
or oval-lanceolate, obtuse or sub-acute, margins revolute ; cells as 
in the last, in one layer . Capsule emergent , rarely almost exserted, 
widely oval, quickly narrowed at base to a very short seta ; when dry 
widely and shortly cylindrical , brownish green ; when old and, 
empty urceolate , contracted below the reddish brown wide mouth, 
wider and pale below ; ribs usually 16 , eight long and of 2-3 
cells in width, reaching nearly to base of the capsule, 8 inter- 
mediate, shorter and fainter, rarely almost or quite obsolete. 
Stomata immersed , very little hidden. Calyptra widely 
campanulate, very sparsely hairy , brown or yellowish. Peristome 
simple, rarely with rudimentary processes ; outer teeth spreading , 
resembling those of the last species, but almost equidistant % 
Autoicous. 

Var. nudum Braithw. (0. cupulatum var. riparium Schp., 
Syn.). Tufts wider , looser, dark green. Capsule on a longer 
seta, almost exserted , with a longer, more tapering neck ; calyptra 
pale, usually without hairs. Peristome teeth more distinctly 
marked with sinuose lines , lamellae at base more developed, 
sometimes reaching nearly to the middle of the teeth. 

Hab. Stones and walls, most frequently on those which are calcareous ; 
not uncommon. Var. g in similar situations, often on stones by streams, 
more rare. Fr. summer. 

O. cupulatum differs from O. anomalum in the shorter, wider, almost 
barrel-shaped capsule, much less exserted, and more urceolate when empty, 
as well as in other points. 0. rupestre, besides the distinguishing characters 
of its section, has in the dry state a darker, longer, narrower capsule, usually 
with 8 ribs, and the peristome usually more erect. 0. rivulare differs in the 
leaves, broader and more rounded at the summit, the reflexed peristome, etc. 
The var. nudum is considered a separate species by Venturi, but I can hardly 
see greater differences between it and the type than between O. anomalum 
and its var. saxatile. I am inclined to think, however, that strictly speaking 
the var. nudum should form the type of the species, and the more common 
form, with less highly developed peristome, the variety. 

The ribs are not unfrequently obscure, even the primary ones, and rarely 
reach quite to the base of the capsule, which is almost always wide, pale* 
and with a rather inflated appearance at maturity. 


C. AFFINIA. 


4. Orthotrichum Shawii Wils. (Tab. XXXIII. R.). 

In small tufts, deep green, somewhat resembling a small 
forna of 0 . leiocarpum, but shorter , with shorter leaves , and rather 
smaller areolation. Capsule immersed ; smooth or with very 
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indistinct traces of 8 bands , close to the mouth, oval or oval-oblong, 
quickly narrowing at the base into the seta. Peristome single , 
of 16 teeth, revolute when dry and touching the wall of the 
capsule with their tips. Autoicous. 

Hab. Ash trees, Kilkerran Castle, Ayrshire (Shaw). 

A very rare species, hardly known elsewhere in Europe except in a few 
localities in France, Germany and Corsica. It differs from 0. leiocarpum mainly 
in the capsule showing some traces of bands, while from O. rupestre var, 
Franzonianum it differs in the revolute peristome ; the stomata, too, as far as 
I have been able to examine them, are found in the lower half of the capsule, 
and the latter is almost smooth . It has been suggested, with some plausibility, 
that it is a hybrid between 0. leiocarpum and 0. rupestre. 


5. Orthotrichum leiocarpum B. & S. ( 0 . striatum Hedw., Braithw. 

Br. M. FI.) (Tab. XXXIII. C.). 

Tufts usually rather loose and irregular, sometimes more 
dense, dull green. Leaves long, lanceolate, tapering to a somewhat 
acute apex, margins revolute ; cells distinct, quadrate-rounded 
or elliptical, incrassate, papillose. Capsule immersed, quite 
smooth, without striae, pale brown, when old whitish , oval or oblong, 
very slightly constricted just below the peristome when dry, 
abruptly contracted at the base into a very short seta. Stomata 
superficial , near the base of the spore-sac. Peristome double , 
outer of 16 opaque, highly papillose teeth, with a strong median 
line and transverse delicate striae, when dry re volute and touching 
the wall of the capsule with their tips ; inner of 16 erect, pale- 
yellowish, broad processes , often as wide as the teeth, strongly 
papillose. Calyptra pale, with many yellow hairs. Autoicous. 

Hab. Trees, frequent. Fr. early summer. 

This is one of the most distinct species, owing to the capsules being quite 
smooth. They are more immersed than in any of the previous species, 
except 0. Shawii. 

6. Orthotrichum Lyellii Hook. & Tayl. (Tab. XXXIII. D.). 

Tall, robust, dark green or yellowish, in loose soft tufts, 
1-2 inches high. Leaves spreading and recurved, when dry 
appressed and almost straight, or loosely incumbent and some- 
what flexuose, elongate-linear from an oblong base narrower than 
in most of the species, long, flexuose, acute ; margin slightly 
recurved above the base of the leaf on one or both sides for a 
variable distance, but not to apex, faintly erose or denticulate at 
point, below sinuose or irregular, with prominent distant papillae, 
especially near the base. Cells at base narrow, rectangular, 
the upper distinct, oval or rounded-hexagonal, strongly papillose , 
the papillae larger, not crowded, simple , conical or even linear ; 
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the nerve and lamina usually produce long , brown , jointed gemmae , 
clavate, often branched. Capsule immersed or slightly emergent, 
rather large , oval-oblong, with a tapering neck as long as itself ; 
yellowish" brown, dark brown when old, not or hardly contracted 
below the mouth, but often slightly narrowed in the middle, 
between the base of the spore-sac and the neck ; with 8 rather 
indistinct ribs, when old deeply sulcate. Calyptra large , inflated , 
pale , sparingly furnished with long hairs. Peristome double, 
the outer of 16 teeth resembling those of 0. leiocarpum and re volute 
in the same way, inner of 16 processes, similar to those of that 
species, but reddish. Stomata superficial, about the base of the 
spore-sac. Spores large, 35-40 /x. Dioicous. 

Hab. Trunks of trees, common. Fruit rather rare, summer. 

The most robust of our species, and known at once by the long, flexuose, 
narrow leaves, covered with reddish brown gemmae, often to such an extent 
that the older leaves appear rough even to the naked eye. Braithwaite 
mentions a marked form collected by Spruce near York, with rigid closely 
appressed leaves ; this may be the sub-species stnctum Vent. Curiously 
enough, the American plants of 0. Lyellii are almost without the brown 
gemmae so characteristic of our British plant. 

The brown gemmae (Conferva Orthotrichi of old authors) are not confined 
to 0. Lyellii , being found on other species such as O. affine and 0. speciosum, 
but they are much more abundant on our present plant, only occurring on the 
others sporadically. 

7. Orthotrichum speciosum Nees (Tab. XXXIII. E.). 

Taller than 0. affine, yellowish green or tinged with red; 
leaves spreading, imbricated when dry, oblong-lanceolate, 
tapering , acute, margin recurved to apex ; basal cells narrowly 
rectangular, upper distinct, very incrassate, rounded or irregularly 
elliptical, papillose. Capsule emergent or fully exserted, on a 
long seta ; oblong-cylindrical or oval-oblong, hardly narrowed 
below the mouth, tapering into a long neck, which is less conspicuous 
when dry ; striae 8, very faint and almost obsolete before the 
spores are shed, more distinct afterwards, while old capsules 
are often distinctly sulcate. Peristome double, outer of 16 
bifid teeth in 8 pairs, opaque, papillose, reflexed when dry so 
that a considerable part of the upper half of the tooth is appressed 
to the wall of the capsule ; processes 8, white, large, papillose, 
incurved. Autoicous. 

■ ■■ . ; 

Hab. Trees in mountainous districts, rarely on rocks ; very rare. 
Fr, late summer. 

Readily known from 0. affine , and indeed from most of the allied species, 
by the long seta and exserted capsule, which is almost smooth until old and 
•empty. O. leiocarpum differs in the immersed capsules, 0. Shawii in the 
differently revolute peristome, the absence of inner processes, and the mere 
immersed fruit. Though common on the continent, it is one of our rarest 
species, although frequent within a limited area in Aberdeenshire and 
Inverness. -'-T ■ 
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8. Orthotrichum affine Schrad. (Tab. XXXIII. F.). 

In small loose tufts, dull green ; leaves spreading, when dry 
straight and more or less imbricated, broadly oblong-lanceolate , 
sub-acute, margin widely revolute ; areolation rounded-oval or 
hexagonal-rounded, incrassate, papillose. Capsule emergent or 
very slightly exserted, oblong-cylindrical with a rather long tapering 
neck , ribs 8, each of 3-4 rows of cells ; greenish, when old brown,, 
sulcate, and very slightly contracted below the mouth. Stomata 
superficial , rather below the middle of the capsule ; calyptra 
narrow, greenish, darker above, slightly hairy ; vaginula glabrous ; 
peristome double, outer of 16 teeth in 8 pairs, reflexed when 
dry so as to touch the capsule almost with their whole length,, 
papillose, processes 8, filiform. Autoicous. Spores 20-25 fi. 

Var. ft. rivale Wils. Dark green or blackish. Leaves of a 
succulent texture, broad, obtuse, or shortly apiculate, not imbricated 
when dry. Calyptra narrow ; capsule more exserted, broader , 
and less tapering below, less contracted when dry, ribs broader, 
of 4-5 rows of cells. 

Var. y. fastigiatum Huebn. {0. fastigiatum Bruch, plur. 
auct. ; 0. neglectum Schp., Syn.). Shorter and more compact in 
all its parts, dark green ; leaves shorter ; capsule more immersed, 
shorter, more contracted and urceolaie when dry, the ribs broader ; 
peristome teeth usually minutely striate, processes wider. 

Hab. Trees, sometimes on stones, very common. The var. /3 on trees by 
streams, not common ; the var. y rare. Fr. summer. 

This is our commonest species, and very variable. The capsule especially 
varies in the amount of its exsertion and in form. The var .fastigiatum is 
another of those forms which have been described as separate species on 
constantly changing and inadequate grounds ; it appears to be incorrect to 
attribute to it large, thin-walled areolation as. has been done in most English 
works, which I followed in Ed. I. ; Limpricht describes it with smaller 
cells than 0. affine, and this is the case in specimens from Bruch's own 
herbarium. - Limpricht describes a variety of O. fastigiatum with the fruiting 
characters of that plant, but with the tall habit of 0. speciosum , showing how 
unstable 0. fastigiatum is as a species. 


f D. TENELLA. 


9. Orthotrichum rivulare Turn. (Tab. XXXIII. H.). 

In dark green or blackish loose tufts, often floating and 
elongated, i ~2 inches long. Leaves spreading, when dry loosely 
incumbent, broadly oblong-lingulate, somewhat variable in form 
above, broad and rounded or somewhat abruptly narrowed, but 
^ 'always obtuse in general outline, with or without a short blunt 
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apiculus ; sometimes cucullate ; entire or irregularly denticulate 
or eroded at apex ; margin recurved throughout ; nerve prominent 
at back, ceasing some way below the summit ; cells small, 10-12 
in diameter, rounded or rounded-quadrate, incrassate, faintly 
papillose ; at base quadrate-rectangular, not much enlarged. 
Capsule immersed or more or less exserted, large, oval or oval- 
oblong, abruptly contracted into the seta, when dry and empty 
strongly contracted below the mouth, dark brown ; ribs 8 , strong, 
wide, shining ; calyptra inflated, smooth, dull green, without 
hairs ; peristome double, outer teeth united in 8 pairs, when dry 
reflexed against the wall of the capsule, finely papillose ; processes 
16, r incurved, long ; the alternate ones often ill-developed. 
Vaginula slightly hairy. Stomata immersed, almost hidden by 
the overlapping cells. Spores small, about 12 fi. Autoicous. 

Hab. On rocks and tree roots by water, in places at least partially 
submerged, not common. Fr. summer. 

A distinct species, both in its habitat, and its dark colour, as well as in the 
obtuse leaves and large strongly ribbed capsule, markedly contracted below the 
mouth when dry. From 0. affine var. rivals the obtuse leaves, larger capsule, 
and especially the immersed stomata, distinguish it ; the naked smooth 
calyptra is also characteristic. 0. Spntcei is really the only species which 
might be confused with it, but the more broadly rounded summit of the leaves, 
usually showing characteristic apiculus, and the much larger cells are in that 
species quite distinctive. 


10* Orthotrichum Sprucei Mont. (Tab. XXXIII. G.). 

Resembling 0 . rivulare but shorter and denser, softer, dull 
green. Leaves more flaccid, somewhat variable in form, but 
always broader in the upper part than in that species, usually 
oval-oblong or widely * elliptical, at apex broad, rounded , quite 
obtuse or with a minute acute apiculus formed of about one row of 
cells ; margin recurved to near apex ; entire or nearly so at 
summit ; nerve thinner and less prominent ; cells larger, the 
basal laxer and more pellucid, the upper very large , about 20 fx in 
diameter, very distinct. Capsule immersed, a little longer, rather 
less contracted below the mouth when dry, ribs a little less strong ; 
processes more often only 8 ; other characters as in 0. rivulare . 

Hab. On wood and trees by water ; frequent by mountain streams in 
the North of England, elsewhere rare. Fr. summer. 

This very interesting species has only been found out of Britain in a few 
localities in France and Belgium, and in one spot in N. America. In 
areolation and leaf form it is quite distinct from the last, and the habit and 
fruiting characters present minor but still not unimportant differences. The 
minute apiculus at the apex of the leaves is very curious and distinct ; it is 
however frequently wanting, especially in the older leaves. The stomata in 
this and the last species are so nearly covered by the overlapping cells as to be 
sometimes difficult to detect, and are, as is the case often with the immersed 
forms, more easily found by the radiating cells of the surface layer than by 
the form of the guard-cells. 
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11. Orthotrichum Schimperi Hamm. ( 0 . fallax Schp., Syn.) 
(Tab. XXXIII. L). 

Very small, in short, close tufts, not -J-inch high, usually 
much less, dark green. Leaves erecto-patent, imbricated and 
straight when dry, small, oblong-lanceolate, rather broad , obtuse 
or shortly acuminate ; margin recurved ; cells rounded-hexagonal, 
distinct, not much incrassate , minutely papillose. Capsule very 
small , immersed, oval-oblong with a short neck, when dry narrow 
and slightly contracted below the mouth, ribs 8, rather strong, 
orange. Stomata about the middle of the capsule, immersed, 
mostly about half closed with the overlapping cells ; peristome 
double, outer of 8 pairs of reflexed teeth ; processes 8. Calyptra 
short , inflated, smooth and shining ; naked or with very few hairs, 
pale. Spores small, 12-15 p. Autoicous. 

Hab. Trees ; rare. Fr. spring. 

This is perhaps the smallest of our species, and easily known by the 
dwarf compact habit, the rather obtuse leaves, and the pale yellow, smooth, 
inflated calyptra. The distinction between this species and O. pumilum 
Swartz (non Dicks.) is very slight and I cannot help thinking unimportant ; 
Venturi bases it mainly on the form of the base of the capsule, or rather its 
neck, but his figures show hardly any difference between the two plants, 
and according to Philibert this character is quite valueless ; the latter author 
makes the degree of closing of the stomata and the time of fruiting the specific 
distinction, 0. Schimperi having the stomata more open and the fruit ripened 
a month earlier, but the difference, even as described by him, is very small. 
Specimens which I gathered in Northamptonshire in 1885, while showing 
the stomata of 0. Schimperi have the capsules more like those of 0. pumilum 
Sw. 


12. Orthofrichum stramineum Hornsch. (0. praenubilum Stirt. 
in Ann. Scot. Nat. Hist. xix. 242.). (Tab. XXXIII. J.). 

In yellowish green, or bright green tufts, resembling 0. affine. 
Leaves resembling those of that species. Capsule more or less 
emergent, rather short, yellowish brown, oblong-elliptic, quickly 
contracted into a short neck, about half the length of the capsule , 
with 8 broad, prominent ribs, of 4-6 rows of strongly incrassate 
cells ; when ripe and open constricted just below the narrow 
mouth, then quickly widening again ; peristome teeth in 8 pairs, 
yellow, reflexed when dry, papillose, processes 8, more rarely 16 ; 
stomata immersed, almost closed by the very swollen, elevated 
overlapping cells ; calyptra pale yellow with a darker point, slightly 
hairy. Vaginula very hairy. Autoicous. 

Var. p. patens Vent. (Orth, patens Bruch, Schp. Syn.). Ribs 
of capsule much fainter, of two rows of less incrassate cells. 

Hab. Trees, rarely on rocks ; not uncommon in mountainous districts. 
The var. p rare. Fr. summer. 
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There is no difficulty in recognising this species, under the microscope, 
from O. affine t the very hairy vaginula and immersed stomata at once 
distinguishing it ; in the held there is more resemblance, but the straw 
coloured calyptra, and the capsule suddenly constricted below the small 
mouth, then much widened (somewhat after the fashion of the tied up mouth 
of a sack), with very distinct ribs, is sufficient to identify it as a rule ; old 
capsules, however, scarcely differ. O. tenellum. has a narrower, brighter 
coloured capsule, with a more tapering neck. 

13, Grthotrichum pallens Bruch (Tab. XXXIII. K.). 

In small, pale green cushions, very short, not f-inch high. 
Leaves lanceolate, somewhat obtuse or variously pointed ; margin 
recurved ; basal cells very thin, almost hyaline, upper hexagonal 
or rounded, rather large, somewhat incrassate, papillose. Capsule 
emergent, oval-oblong, with a long tapering neck , pale brownish 
yellow, when dry narrow , cylindrical , slightly contracted below 
the month ; ribs 8, as long as the capsule ; stomata immersed , 
but little covered by the overlapping ceils, which are not swollen ; 
peristome double, outer of 16 teeth closely joined in pairs, pale 
yellow or orange, reflexed when dry, finely papillose ; processes 8, 
with 8 rudimentary intermediate ones. Spores small. Calyptra 
narrow , naked, pale. Vaginula glabrous or nearly so . Autoicous. 

Hab. Trees; rare. Fr. summer. 

Extremely near to 0. stramineum ; differing principally in the scarcely 
hairy vaginula and calyptra, and the form of the stomata. Larger than 0. 
S chimp eri, with larger, longer capsules, and narrower, less inflated calyptra. 
The capsule is less brightly coloured than in O. tenellum , with more open 
stomata, and is rather shorter and wider, less cylindrical. 

* 

14. Orthotrichum tenellum Bruch (0. prasinellum Stirt. in 

Ann. Scot. Nat. Hist, xix, 241.) (Tab. XXXIV. A.). 

In short, dark green tufts about J-inch high. Leaves erecto- 
patent, erect and imbricated when dry, short, narrow, lanceolate 
or oblong-lanceolate, obtuse or very slightly acuminate, margin 
recurved nearly to apex ; cells hexagonal or rounded, incrassate, 
faintly papillose . Capsule distinctly emergent or even slightly 
exserted, bright golden brown, narrowly cylindrical, not contracted 
below the mouth ; ribs 8, long, prominent, of 3~4 rows of cells 
with the lateral walls strongly incrassate ; stomata immersed , 
almost closed by the swollen overlapping cells ; peristome double, 
outer teeth in 8 pairs, reflexed when dry, pale brown, finely 
papillose, processes 8. Vaginula glabrous . Calyptra narrow , 
pale greenish yellow, smooth, scarcely hairy, Autoicous. 

Hab. Trees ; not common. Fr. summer. 

Resembling small plants of O. affine , but readily known when with ripe 
fruit by the bright orange-brown capsules, narrowly cylindrical, not contracted 
below the mouth ; also by the narrower, more obtuse leaves, with less 
prominent papillae, and the immersed stomata. 
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15. Orthotrichum pulchellum Smith (Tab. XXXIV. B.). 

Tufts short, loose, olive green or yellowish green, soft, less 
than 1-inch high. Leaves erecto-patent, when dry flexuose and 
slightly curled, from a narrow oblong base Ungulate-lanceolate or 
linear, acuminate and acute ; margin widely recurved to near 
apex nerve thin ; areolation rounded or hexagonal-rounded, 
incrassate, in rather regular longitudinal lines, hardly papillose. 
Capsule quite exserted, on a seta l-i\ lines long, small, pale brown, 
oval-oblong, contracted into a short neck ; when dry cylindrical, 
not or little constricted below the mouth, ribs 8, rather narrow, 
stomata immersed, variously covered by the overlapping cells ; 
peristome double, orange-red, outer of 8 pairs, reflexed when dry, 
finely papillose, processes 8 or 16, filiform. Calyptra naked, 
yellowish below, brown at the point. Spores rather large, about 
25 ft. Autoicous. 

Hab. Trees, sometimes on walls ; not common. Fr. early summer. 

One of the prettiest species of the genus, abundantly distinguished by the 
leaves twisted when dry, the small exserted capsule and orange-red peristome. 
It has in some respects rather the aspect of a Ulota such as U. crispa var. 
cvispula than of an Orthotrichum ; but the coloured peristome alone would 
at once distinguish it. t 

According to Limpricht, the British plants referred to var. Winteri 
by Braithwaite (0. Winteri Schp.), do not belong to that variety or species, 
but to O. pulchellum type, and certainly the Bedfordshire specimen that I 
have seen does not differ appreciably from the type form ; the var. Winteri 
must therefore be expunged from our list. 


E. DIAPHANA. 


16. Orthotrichum diaphanum Schrad. (Tab. XXXIY. C.). 

In small dense cushions, about -|-inch in height, greyish 
green. Leaves erect when dry, elliptical-oblong or oblong- 
lanceolate, acuminate / with a rather long , hyaline , denticulate 
hair-point which is wide at the base ; margin recurved to near 
apex, nerve faint, narrow ; basal cells lax, rectangular, the upper 
large , 13-20 irregularly rounded-hexagonal, thin-walled, 
minutely papillose. Seta short, capsule emergent, ovate-oblong, 
suddenly contracted into the seta , thin-walled } pale, with 8 very 
faint ribs , when dry more strongly striate, slightly contracted 
at the mouth. Stomata immersed , numerous, partly closed. 
Calyptra not or hardly hairy, yellowish green. Peristome double, 
outer of 16 pale slender teeth, spreading and somewhat recurved 
when dry , but not reflexed on the wall of the capsule , processes 
filiform, papillose. Autoicous. 

Ki 
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Hab. Trunks of trees and wooden fences. Common. Fr. spring. 

Unique among our native species in the diaphanous points of the leaves. 
The capsules are sometimes almost smooth without trace of ribs. The 
slender peristome teeth, spreading in a stellate manner, give the capsules a 
very pretty appearance. A form is found (var. aquaticum Davies) in damp 
spots, principally in the south of England, having the leaves studded with, 
bright green, septate gemmae. 


F. OBTUSIFOLIA. 


17. Orthotrichum oMusiltolium Schrad. (Tab. XXXIV. D.). 

In small dense tufts, dull yellowish green, stems turgid , with 
a very few short thick branches, hardly f-inch high. Leaves 
erecto-patent, when dry closely imbricated , short and very broad , 
oval-oblong , very narrow at the insertion, concave, broad and 
rounded at summit , margin erect , not recurved nor involute, with 
projecting papillae, which at the apex almost amount to denticu- 
lations ; basal cells rectangular, upper hexagonal or elliptic, 
large, about 15 [m, incrassate, each with a stout projecting often bifid 
papilla. Short brown or green clavate jointed gemmae are usually 
found on the surface of the leaf. Capsule immersed , oval-oblong 
with a tapering neck, with 8 faint ribs ; stomata superficial ; 
calyptra naked, brownish ; peristome double, yellowish., 
Dioicous. 

Hab. Trees, rare and barren. 

This very distinct species is readily known by its broad, rounded leaves, 
which give a tumid appearance to the stems ; in its erect leaf-margins, too, 
it is quite different from the other species of the genus so far as our British 
plants are concerned. There is, however, a continental and N. American 
species, 0. gymnostomum Bruch, which in the leaf -form closely resembles it, 
but has involute margins, and no peristome. A specimen of this species, 
labelled “England, Yorkshire," is said by Braith waite to have been sent to. 
Venturi by Jaeger. 

Although the leaves in the present plant are normally and, indeed, 
almost constantly obtuse, yet they may occasionally be found more acute ; 
I have found them obtusely pointed in plants of my own collecting, and 
Mrs. Britton mentions plants from Jordans ville, N.Y., with the leaves acute 
or apiculate, and the perichaetial bracts acuminate, on stems bearing also the 
ordinary rounded, obtuse, leaves. It is possible that owing to its small size 
and the absence of fruit this species may have been overlooked and may be 
really more common than has been thought ; I have found it in several 
localities in Northamptonshire, principally on ash, but also on willows. 


51. ORTHOTRICHUM. 
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Order XII. SCHISTOSTEGACEAE. 

Plants small, slender. Stems of two forms, barren, with the 
leaves distichous, having their bases confluent ; and fertile, with 
similar but smaller leaves or with only a terminal tuft or rosette of 
small leaves. Areolation lax ; nerve none. Capsule minute , 
sub-globose, gymnostomous ; lid plano-convex ; calyptra small, 
conical. 

A very distinct Order, consisting of a single genus, and 
represented by one species only, having little affinity with any 
other moss. 


52. SCHISTOSTEGA Mohr. 

Characters those of the Order. 

Deriv. — o-xtcrTo-(schisto) split, and vreyos (stegosj a lid; 
alluding to a supposition that the lid of the capsule finally became 
split. 

1. Sehistostega osmundaeea Mohr ( Mnium osmundaceum Dicks.) 

(Tab. XXXIV. E.). 

In glaucous green patches, finally reddish brown. Stems 
very slender and delicate, about J-in high, springing from a 
persistent, highly refractive protonema. Barren stems naked at 
base, with two rows of vertically placed leaves above ; leaves 
shortly oblong, pointed, nerveless, confluent at base ; cells large , 
rhoniboidal, chlorophyllose. Fertile stems resembling the barren, 
or naked except for a small tuft of terminal leaves, from which 
springs the slender seta ; capsule minute, sub-globose, erect ; 
gymnostomous . Dioicous. 

Hab. Clefts and caves in sandstone rocks ; not common. Fr. spring. 

A very beautiful and distinct moss, which it is impossible to mistake for 
any other, on account of the distichous, confluent leaves, giving a frond-like 
appearance to the stem, like a miniature fern such as the Hard Fern (Lomaria 
Spicant), The most striking character of this moss is the highly refractive 
structure of the protonema, which gives a beautiful golden green lustre to the 
plant and seems to fill with light the crevices and caves where it dwells. 


Order XIII. SPLACHNACEAE. 

Usually rather short-stemmed mosses, with erect symmetrical 
capsules mostly on long setae, with a distinct apophysis ; peris- 
tome none, or single, with the teeth usually in pairs. Leaves 
broad, flaccid, with lax, more or less hexagonal, smooth areolation 
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Calyptra entire and conical, or cucullate. Almost always growing 
on the excrement of animals or decaying animal matter. 

The lax areolation, erect symmetrical capsule and well- 
marked apophysis are the distinctive features of this Order, and 
taken together readily enable the student to recognise species 
belonging to it from the Funariaceae, and from Meesia and 
Amblyodon ; the areolation alone will distinguish them from most 
other mosses. 


53. OEDIFODIUM Schwaeg. 

Short-stemmed, succulent-leaved plants. Leaves obtuse , 
rounded , broadly nerved. Capsule sub-globose, with a very 
long narrow tapering apophysis resembling a seta ; peristome 
none. 

A genus containing only a single species, which is very often, 
and with some reason, placed in a separate Order. The grounds 
for so doing, however, appear to me to be outweighed by its 
undoubted affinity with Splachnaceae. 

Deriv. — ol8t-( oedi) swollen, and wove (pous) foot, from the 
swollen footstalk or apophysis. 

1. Oedipodium Griffithianum Schwaeg. (Bryum Griffithianum 
Dicks.) (Tab. XXXIV. F.). 

Plants gregarious or somewhat tufted, dark green, J to 1-inch 
high. Leaves succulent, flaccid and crisped when dry, the 
uppermost in a spreading rosette , concave , obovate-spathulate 
from a very narrow base , very obtuse, usually bearing rather large, 
axillary, bright green gemmae ; margin plane, somewhat undulate, 
entire, at base fringed with pale jointed hairs or cilia ; nerve 
broad, vanishing at some distance below the apex ; cells large, 
hexagonal or rounded, gradually smaller towards apex ; the 
marginal row sub-quadrate or rectangular, the basal very thin, 
pale, rectangular. Capsule brown, from globose to shortly 
elliptical, small, on a pedicel 3-6 lines long, the greater part of 
which, or perhaps the whole, must be regarded as a narrow 
apophysis, gradually tapering downwards into the vaginula, 
hollow for a great part of its length, succulent , pale (brown after 
maturity), twisted and rugose when dry. Calyptra small, conical ; 
lid convex, mamillate. Columella not exserted, dilated at top. 

Hab. On earth in crevices of high mountain rocks, rare. Fr. late 
■summer. 

Easily known, even when barren, by the rosettes of rounded, translucent 
leaves, often bearing gemmae, this very curious and interesting moss is still 
more distinct in fruit, the pale soft pedicel and rounded fruit having much 
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more the appearance of the analogous structures among the Hepatics than of 
the ordinary moss fruit. The ciliate leaf-base is also remarkable. _ The 
leaves become very dull green when dry, and the moss is then comparatively 
inconspicuous. The upper part of the apophysis bears large stomata. The 
plant loves dark crevices filled with black peaty soil and does not grow on the 
actual rock. 

It has only been found, outside Great Britain and Ireland, m a few 
localities in Scandinavia, in Greenland, and Alaska. 


54. SPLACHNUM L. 

Plants growing in loose tufts ; leaves more or less ohovaie or 
broadly lanceolate, wider above the base ; cells lax , hexagonal , 
smooth. Seta long , capsule oval or cylindric, apophysis wide „ 
pyriform , globose or umbrella-shaped / peristome teeth 16, in 
pairs, usually reflexed when dry ; of three layers in thickness, 
the median larger with numerous vertical and oblique walls, 
visible from the inner surface as fine lines connecting the trans- 
verse ones. Male flowers sub-discoid, terminal. 

In this genus, as with most of the Order, the leaves, owing to 
the large thin-walled cells, become very soft and flaccid when dry ; 
the seta, too, is usually of a rather succulent, soft texture, and 
easily becomes crushed and bent. The wide apophysis, generally 
of a different colour from the capsule, is the chief characteristic of 
the genus ; it is, indeed, so conspicuous that the beginner is apt to 
take the apophysis for the capsule itself. In some continental 
species, S . luteum and others, this organ is extraordinarily dilated, 
being half-an-inch or more across, and brilliantly coloured, 
the seta being as much as six inches in length. 

Deriv, — cnrXayxyov, the viscera (possibly from the rugose 
appearance of the dry apophysis) ; a Greek name for some 
cryptogamic plant. 

f Ls. roundish, entire, obtuse ; apophysis globose, very large 


1*< j. vasculosum 

bLs. acute, with longish acumen, often toothed 2 

2 /Apophysis roundish-ovate, little wider than capsule 2 . sphaericum 

\ Apophysis large, pyriform, tapering below j. ampullaceum 


1. Splaehnum ampullaceum L. (Tab. XXXIV. G.). 

Stems slender, |-1 inch high, tufted. Leaves distant, erecto- 
patent, twisted when dry, varying from narrowly lanceolate to 
ohovaie -lanceolate, from a narrow base, with a long tapering acumen , 
coarsely serrate, especially above, the nerve vanishing at or below 
the point. Cells large, irregularly rhomboid-hexagonal, the 
marginal row rather narrower and slightly discoloured. Seta 
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red, 1-2 inches long ; apophysis large, widely pyriform , much 
broader than ike capsule , gradually tapering into the seta , usually 
purplish above , pale lilac below , rugose when dry ; sometimes 
narrowly pyriform. Capsule shortly cylindrical, when dry 
narrowed in the middle, yellowish brown ; lid convex, obtusely 
mamillate ; peristome of 16 teeth in pairs, pale yellow ; strongly 
reflexed against the mouth of the capsule when dry. Usually 
autoicous ; male flowers terminal, sub-discoid, bracts squarrose. 

Hab. On the excrement of cattle in boggy places in sub-alpine districts ; 
not uncommon. Fi\ summer. 

The specific name correctly describes the form of the fruit, which has, 
when fully developed, very much the form of a Roman ampulla, of which the 
neck is formed by the capsule ; the apophysis, however, is frequently narrow, 
and the same tuft will exhibit a variety of forms. I have specimens with the 
apophysis as much as half-an inch in length. The colouring, too, is highly 
variegated, and often very pretty. 

S. Turneriammi Dicks, is only a form with narrow apophysis. 


2. Splachnum sphaericum Linn. fil. (S. pedunculatum and 
var. sphaericum Braithw., Br. M. FI.) (Tab. XXXIV. H.). 

Differs from S. ampullaceum in the leaves wider, ohovate- 
spathulate or sub-orbicular , abruptly and very shortly or more 
longly acuminate , the margin entire or sin uos e-dent ate, rarely 
distinctly serrate, one or two rows of cells often narrower and 
discoloured ; nerve reaching nearly to the summit. Seta very 
thin and weak , paler, variable in length, 1 or 2, rarely up to 6 
inches. Apophysis 5 * * * 9 smaller , only slightly wider than the cap- 
sule , oval or globose , blackish , quickly contracted into the seta ; 
narrower and more tapering at base when dry, rugose. Capsule 
rather shorter and broader ; columella much exserted when dry, 
dilated at apex. Teeth of peristome orange. Dioicous. Male 
flower on a separate plant, apical cell of paraphyses narrow , 
pointed. 

Hab. In similar situations, but usually at rather higher altitudes, 
common in mountainous districts. Fr. summer. 

5. sphaericum is easily known from the last species by the shape and 
colour of the apophysis, as well as by the broader less serrate leaves ; S. 
vascuhsum differs in the obtuse leaves, usually shorter seta, large apophysis, 
etc. ; in the narrower leaves, firmer seta, and more 

tapering, firmer apophysis, which is usually narrower in proportion to the 

capsule. The latter plant is quite distinct when the capsules are fresh, but 

in old and dried specimens of 5. sphaericum the apophysis becomes narrowed 
and more tapering, and the distinction diminishes. 

Tab. xxxiv. H shows (necessarily somewhat diagrammatically, the 
papillae and other points being omitted for the sake of clearness) a peristome 
tooth of S. sphaericum viewed from the outer or dorsal surface. The darker 
horizontal lines show the plates of the dorsal layer, the vertical and oblique 
lines are those of the median layer, and the faint horizontal ones the divisions 
of the plates of the ventral surface. 


54. SPLACHNUM. 
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Teiraplodon Wormskjoldii differs in the autoiccras inflorescence, the leaves 
wider at the base and less spathulate, usually entire at apex, the smaller 
capsule, smaller, irregular peristome teeth, etc. 

3. Splachnum vasculosum L. (Tab. XXXIV. I.). 

In pale or deep green tufts, often black below, 1-3 inches 
high. Leaves distant, widely obovate or sub-orbicular , rounded 
or shortly and bluntly pointed , but almost always obtuse, entire ; 
nerve ceasing below apex ; marginal cells rectangular, rather 
narrow, discoloured. Capsule rather small, shortly cylindrical, 
contracted below the mouth when dry ; apophysis large , globular , 
dark purplish black , slightly rugose when dry. Peristome teeth 
rather short. Columella exserted. Dioicous. Perigonial bracts 
squarrose, oval, acuminate, obtuse. 

Hab. Springs and bogs on high mountains ; very rare. Fr. summer. 

A fine and distinct species, readily known, even when barren, by the 
rounded entire obtuse leaves, which are rather glossy w T hen dry and less 
altered than in the two previous species. It is possible that the barren plant 
may have been overlooked and may be more frequent than is usually supposed. 


55. TETRAPLODON B; & S. 

Mosses resembling Splachnum, usually with narrower, 
longly tapering leaves. Capsule oval-cylindrical, apophysis of 
the same colour and texture, more solid than in Splachnum, narrower 
and more tapering, not much wider than the capsule ; teeth 
of peristome 16, at first arranged in fours, finally in pairs, rarely 
equidistant ; of two layers only, without interior vertical and 
oblique lines. Columella not exserted . 

A small genus, chiefly separated from Splachnum by the 
narrower apophysis, more tapering and not inflated, of the same 
colour and texture as the capsule, and the structure of the peris- 
tome teeth. 

Deriv. — T€Tpa7rAo~(tetraplo) fourfold, and 6 Sovg (odous) a 
tooth ; from the arrangement of the peristome teeth. 


1 f Ls. toothed above ,* seta scarcely longer than leaves, pale... 2 . angustatus 

\Ls. entire or almost so ; seta longish 2 

2 / Seta very slender, pale ; capsule (with apophysis) small... y. Wormskjoldii 

\Seta stout, red ; capsule (with apophysis) large .j. mnioides 
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A. EU-TET RAPLODON . 
Peristome teeth at first in fours, finally in pairs. 


1. Tetraplodon mnioides B. & S. (Splachnum mnioides Sw. ; 

Tetraplodon brvoides Lindb., Braithw. Br. M. FI.) (Tab. 
XXXV, A.). 

Densely tufted, stems 1-3 inches high. Leaves crowded, 
ovate-lanceolate or narrowly obovate-lanceolate, gradually or 
suddenly acuminate and tapering to a long fiexuose subula , 
appressed and twisted when dry ; concave , entire ; nerve yellowish, 
forming the greater part of ike subula ; cells rhomboid-hexagonal or 
sub-rectangular, the marginal often, but not constantly, narrower 
and yellowish. Seta stout, red, variable in length, 2 inches / 
capsule shortly cylindrical, when dry contracted below the mouth, 
at first brown, with a greenish apophysis, both finally becoming 
dark purplish black ; apophysis pyriform , slightly narrower 
above than the capsule, tapering at base, thick- walled ; peristome V 
teeth reflexed when dry, large, regular in outline, entire at margin, | 
highly papillose, orange red. Autoicous. Male flower terminal, t f 
soon becoming lateral by innovation. 

Hab. Decaying animal matter on mountains ; not common. Fr. 
summer. 

The seta exhibits considerable variation in length in this species, 
sometimes hardly elevating the capsule above the leaves, at others being 
two inches in height. In the latter case it is a very conspicuous moss, 
especially as the fruit is usually produced in great profusion. It varies 
much, too, in form of leaf and length of capsule, and the var. Breweriamts 
(Splach, Brewerianum Hedw.) appears to be only an unimportant form of 
this kind, A more marked variety, var. cavifolius B. & S. has the leaves 
very concave and obovate, almost cochleariform, thus linking our plant 
very closely with a third species, T. urceolatus B. & S. 

T. angu status differs markedly in the hardly exserted capsule and serrate 

leaf. 


2. Tetraplodon angusfatus B. & S. ( Splachnum angustatum 
Sw.) (Tab. XXXV. C.). 

Small, densely tufted, |-2 inches high, pale green, reddish 
,bdow with dense tomentum. Leaves narrowly ovate-lanceolate* 
with a tapering fiexuose subula .as, in the last ; margin sharply y 
spin ulose-serraie . Seta pale’ very short , capsule hardly raised 
above Jhe l eaves,* pale reddish brown , smaller than in the last; 
apophysis pale, Autoicous. ' '■ ■ . . * . 

Hab, In similar situations to the last, very rare; Scotland; Wales. 
Fr, summer and autumn. 


55. TETRAPLODON. 
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Very different from the last in the narrower, ^^^^pophyS 
less exsertecl capsule of a drffeient colour * capsule indeed at times 

capsule. 


B. HAPLODON. 

Peristome teeth at first in pairs, finally equidistant. 


3. Tetraplota Womskioldii Lindb (Sfl.ckmm Wor^kjoUn 
Hornem., Schp. Syn.) (Tab. XXXV. n.). 

Tn soft tufts usually short, rarely becoming tall and robust* 
2 6 inches high ; stems very slender, repeatedly forked. Leaves 
hrnadlv ovate father quickly narrowed to a rather short acumen , 
nerve very slender, ceasing below the apex, margin entire or nearly 
so. Cells resembling those of S. sphaencum the marginal row 
much larger, inflated. Seta very slender pale capsule aery 
small, shortly elliptic about the same ^th as tiie stort, ovate 
slightly tapering apophysis ; after the fall of -he lid the P_ 
becomes sub-aiobose, the apophysis narrower, finally the capsule 
becomes extremely wide-mouthed and short, turbinate, much wider 
fhS the apoph^is. Peristome teeth finally eqoidmta.it, sm.U 
irregular in outline, thin, yellow. Autoicous ; male flowers on 
very slender axillary branchlets, apical cell of paraphyses wide,, 
obtuse. 


Hab. In wet peaty places, very rare. Widdy Bank Fell Teesdale,. 
Durham, 1901 (Horrell and Jones). Craig C-hailleach, Perthshire ( aggar ). 


The position of this plant is doubtful, as in the vegetative characters and 
others it most resembles Splachnum, while in the structure of the peristome 
and included columella, it agrees with Tetraplodon. Up to the time of its 
discovery in Britain, it was looked upon as a typical arctic, or boreal species* 
ranging trough all the high latitudes of North America and Europe, to 
Siberia^ Our plant is the unusual tall robust form with larger leaves It 
most resembles Splach. sphaencum, and could indeed hardly be mistaken 
for any other plant ; the inflorescence, differently shaped leaves, etc., will 
separate the two, as pointed out under that plant, even m the absence of 
fruit. 


56. TAYLORIA Hook. 


Usually fine mosses with long setae ; calyptra contracted at 
base, conical. Apophysis more or less pyriform, much narrower 
than the capsule, which is wide-mouthed when dry. Areolation 


large, rhomboid-hexagonal. 
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Tayloria Froelichiana has been recorded as British, but 
erroneously, and must be erased from our list. 

Deriv. — After Dr. Taylor, the author with Sir W. J. Hooker 
of the Muscologia Britannica. 


Leaves acute, toothed i, tenuis 

Leaves obtuse, entire 2. lingulata 


1. Tayloria tenuis Schp. (, Splachnum tenue Dicks. ; Tayloria 
serrata var. tenuis B. & S., nonnull. auct.) (Tab. XXXV. D.). 

Loosely tufted, soft, slender. Leaves very thin and tender, 
widely spathnlate , shortly acuminate , acute ; nerve reaching 
nearly to apex ; margin serrated above. Seta very slender ; 
capsule with a long narrow tapering apophysis, small, oval" 
wide-mouthed when dry and empty ; columella much exserted ; 
peristome teeth reflexed when dry , purplish, long. Autoicous ; 
male flower sub-discoid, terminal on branches. 

Hab. Decaying matter on mountains, very rare. Scotch Highlands. 
Dunheath, Caithness {Lillie) ; Derry, Ireland {Stewart). Fr. late summer. 

Quite distinct from the next species in the reflexed peristome teeth, the 
exserted columella, and serrated acuminate leaves. It frequently more 
nearly resembles Tetraplodon mnioides, the capsule and apophysis being about 
the same width until after maturity, and even capsules gathered ripe do not 
always dry with the apophysis narrower than the capsule'. It may, however, 
always be known from that species by the serrated leaves with short points 
and nerve ceasing below the apex. 


2. Tayloria lingulata Lindb. {Splachnum lingulatum Dicks. ; 
Dissodon splachnoides Grev. & Arm. plur. auct.) (Tab" 
XXXV. E.). ; 

Tall, densely tufted, 1-4 inches high, blackish below, dark 
green above. Leaves sub-erect, when dry not much crisped nor 
twisted, glossy ; large, obovateAingulate , obtuse , concave ; margin 
entire or slightly irregular at apex with the projecting trans- 
verse cell-walls ; nerve ceasing below apex. Seta bright red, 
shining, 1-2 inches long. Capsule bright brown, rounded-oval, 
when dry and empty wide-mouthed and somewhat turbinate ; 
a P°physis tapering, much narrower than the ripe capsule ; lid 
convex with an apiculus of varying length. Peristome teeth 16, 
not in pairs, yellowish, erect when dry . Columella slightly exserted . 
Synoicous, or autoicous with the male flower gemmiform. 

Hab, Bogs on high mountains in Scotland, rare. Fr. late summer. 

A very fine and distinct species, as well in the capsule as in the leaves. 
Like most species of this Order, it varies much in the size of its parts. The 
large cells give a very marked appearance to the dry leaves under the lens. 


57. DISCELIUM. 


291 


Order XIV. FUNARIACEAE. 

Plants usually with wide soft leaves, and lax areolation 
resembling that of Splachnaceae. Capsule globose, oval or 
pyriform, erect and symmetrical or cernuous and unequal, usually 
with a distinct neck narrower than the capsule ; cleistocarpous, 
gymnostomous or peristomate. Inner peristome when present of 
16 separate processes, entirely without a basal membrane, and 
opposite to, not alternating with the teeth. Calyptra usually 
inflated, smooth, with a long beak, lobed or cucuilate. 

Mosses resembling Splachnaceae in leaf structure, but differing 
in the often cernuous fruit, which, while frequently long-necked, 
does not possess an actual apophysis ; in the calyptra, and in 
the peristome, which when fully present is double and highly 
developed. 


57. DISCELIUM Brid. 

Plants almost without stems, resembling minute buds on 
the persistent protonema. Leaves almost nerveless , sheathing , 
without chlorophyll. Capsule small, inclined, sub-globose / peris- 
tome single. Calyptra narrow, split on one side, very narrow at 
base. 

A genus consisting only of the following remarkable plant, 
which in fruit resembles Catoscopium, but in areolation the 
present Order. The peristome also is somewhat anomalous, 
with a superficial resemblance to that of Trematodon ; but it is in 
structure Funarioid. 

Deriv. — Sc-(di) two, and a/ce \o$ (skelos) a leg ; from the two 
branches of the peristome teeth. 

1. Discelmm nudum Brid. {Bryum nudum Dicks.) (Tab. XXXV. 

Stem minute, bud-like, brownish green, annually formed on a 
perennial protonema. Leaves few, small, ovate-lanceolate, entire 
or faintly and obtusely toothed, nerveless or with a faint trace of 
a thin nerve in the upper part ; cells lax, hexagonal-oblong, pellucid. 
Seta about an inch long, slender, reddish ; capsule minute , 
sub-globose, suddenly bent at the short neck, and horizontal ; 
lid convex; annulus broad. Peristome teeth 16, cleft half-way 
from the base upwards, undivided above. Dioicous. 

Hab. Clay banks, rare. Fr. early spring. 

A very curious plant, quite unlike any other of our species of moss, 
tnough resembling Catoscopium in the form of the fruit. It is most 
conspicuous, except when the fruit is maturing, by the densely matted 
protonema covering the bare soil. Multicellular, tubercular gemmae occur 
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58. NANOMITEIUM Lindb. 

Resembling Ephemerum, but differing in the presence of a 
rudimentary lid , and in the absence of a spore-sac, the capsule 
almost without apiculus, the calvptra usually very minute . 
Stomata none. Leaves laxly areolated, nerveless. 

The plants included under this genus, though superficially 
resembling Ephemerum, are rightly separated on account of the 
above structural differences of some considerable importance. 
In Ephemerum the capsule is always more or less differentiated 
into outer case and spore-sac, the enveloping membrane consisting 
at least of two layers ; in Nanomitrium there is only a single layer 
of cells, thus representing an even simpler form than Archidium ; 
and the only approach to an apiculus is a single cell, or at the 
most three or four, forming a slight thickening at the summit of 
the capsule. 

A ring of small differentiated cells round the upper part of 
the capsule forms a “line of least resistance" where, upon a 
slight pressure, the upper part separates in the form of a lid, 
(E. S. Salmon, Journ. of Linn. Soc., Bot., vol. xxxiv., p. 163.) 

Deriv. — vavo-(nano) dwarf, and purpiov (mitrion) a cap ; 
from the minute calyptra. 


1. Nanomitrium tenerum Lindb. ( Phascum lenenmi Bruch ; 

Ephemerum tenerum C.M., Schp. Syn) (Tab. XXXV. G.). 

Plants very minute , on a persistent protonema. Leaves 
few, ovate-lanceolate, tapering, nerveless, entire or very slightly 
and obtusely serrate above ; cells large and thin-walled, 20-25 p 
wide, rectangular-rhomboid. Capsule immersed on a very short, 
slender seta, almost globose, when fresh minutely apiculate, pale 
brown / calyptra very minute ; spores rather small, 20-30 p, sub- 
tetrahedral. Synoicous. 

Hab. On mud taken from a fish pond near Hurstpierpoint, Sussex, 
1854 ( Mitten ) ; near Crowborough, Sussex, 1896 ( Nicholson ) ; Kent, Fr. late 
autumn. 

A very minute plant ; the protonema is less persistent and less conspicuous 
than in Ephem. serratum , though the individual stems are somewhat larger 
and more distinct. The apiculus is easily seen in the fresh capsule, though 
minute, but mostly disappears upon drying. The nerveless leaves distinguish 
it from all the species of Ephemerum but E. stellatum, E. serratum, and its 
sub-species E . intermedium, the nerve of which is sometimes very indistinct ; 
the almost entire leaves will separate it from the last two, and the smaller 
spores, thin capsule, and synoicous inflorescence from all three. 


59. ephemerum. 
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59. EPHEMERUM Hampe. 

Minute, annual, terrestrial plants developed on a ^ Q Va t e l 

gjS^i^SlWK <*i 3SS* 

one side only , stomata prese i as ^ g enus are connected 

with^he higta S. 

mitrium m much the same way as Ptocum is, all , ;1 

ro“«?iss:™£^ « ^ 

the h itySs1ent*S«a Sy be" in part a storehouse of 
. y ie P h 1+ T= nrobablv of more importance m preventing 
other'fdants^from occupying the soil and thus crowdmf ^out the 
t-' x, JT T+ i c often more conspicuous than tne stems tnem 

:se?ves, and leads to their discovery where they would otherwise 
be overlooked. 

Deriv. — e<j>r) fiepos (ephemeros), short-lived. 

...2 

f Leaves nerveless 3 

* 1 Leaves nerved, at least near apex 

„ fLs. narrowly pointed, sharply toothed. ... 

Ls. widely pointed, obscurely denticulate 

f Nerve faint, wanting in lower half of leaf J ** intermedium 

3 \ Nerve distinct throughout 

, fLeaves broadly lanceolate, nerved to apex 3 • cohaerens 

4 \ Leaves narrow, nerve excurrent ; 

ris lanceolate-subulate, tapering, almost entire 

5 {ls'. ligulate, toothed at apex -5- reoumfohum 

1 Ephemerum serratum Hampe ( Pkascum serratum Schreb.) 
(Tab. XXXV. H.). 

Minute, gregarious, with green persistent protonema. 
Leaves few, ferecto-patent, usually slightly flexuose or curved 
above, lanceolate, tapering to a narrow point ; margin coarsely 
and irregularly toothed above ; nerve none ; ' cells lax hexagonal- 
rhomboid, elongate, 5-8 times as long as wide (100-150 p m 
length 15-24 p wide) in upper two-thirds of leaf, at apex equally 
narrow, the walls a little incrassate, at base paler, thin-walled. 
Capsule immersed on a very short seta, sub-globose, apiculate, 
bright chestnut-brown , glossy l calyptra small, widely campan- 
ulate, torn at base ; spores large , 60-S0 p, coarsely or finely 
papillose ; stomata confined to the base of the capsule. Dioicous ; 
male plant small. 
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Var. j8. angustifolimn B. & S. (E. miniiiissimnm Lindb., 
Braithw. Br. M. FI.). Leaves narrower, often subsecund ; spores 
rather smaller, very finely papillose. 

Bab, Fallow fields and bare spots ; not infrequent. The var, fi rare ; 
S.E. England ; Lancashire ; N.E. Ireland. Fr. late autumn. 

The var. j8 has a distinct appearance when it is well marked, but I do 
not think it has any title to specific rank. The spores run to 60 p in Mitten’s 
original plant and frequently up to 70 p and 80 p in others ; they are as a rule 
less papillose, but certainly are not smooth in ripe specimens. Mitten 
writes that he did not consider it smaller than E. serratum, but always thought 
it larger ; indeed, it was the size that first struck him in the earlier specimens. 
I am inclined to think that it is rendered more conspicuous by the relative 
development of the capsule in contrast with the smaller, narrower leaves, 
without any marked or constant difference in actual size. Mr. J. H. Davies 
sends me the variety well marked from several stations in N.E. Ireland, but 
showing the same want of constancy and tendency to approach E. serratum. 


* Ephemerum intermedium Mitt. (Tab. XXXV. I.). 

Differs from E. serratum in the presence of a faint nerve in 
the upper part of the leaf , very thin and obscure, and vanishing 
above the middle, but occupying the greater part of the point ; 
upper cells narrower, rather long. 

Hab. Fallow fields, Sussex ; very rare. Fr. late autumn. 

The difference between this and E. serratum depending entirely upon the 
nerve, which is sometimes extremely faint, and in the lower leaves always 
wanting, and upon a slight difference in the width of the cells, which are 
somewhat variable in E. serratum , I have thought it best to consider E. 
intermedium as a sub-species only of the former. The nerve is chiefly 
recognisable by the deeper chlorophyllose colour it gives the apex of the leaf. 
Mr. Nicholson finds it vary considerably in the degree of its development 
among plants from the same spot. 


2. Ephemerum stellatum Philib. (Tab. XXXVI. A.). 

Exceedingly minute. Leaves numerous (about 20), rigidly 
divergent in a stellate arrangement , from a turgid oval base abruptly 
contracted to a narrowly oblong limb, not finely acuminate , but 
quickly narrowed to a short , broad , acute point ; concave at base, 
fiat above, and straight, not curved or fiexuose ; nerveless ; margin 
sub-entire or slightly denticulate , not sharply serrate ; basal cells 
large , thin-walled, pellucid, each containing one or more large oil- 
globule , cells in middle and upper part of leaf incrassate, smaller 
than in E. serratum (70-100, fi by 12-18 /z), 5-6 times as long as 
wide, at apex much shorter, but little narrowed, 2-4 times as long as 
wide ; capsule slightly smaller and more elongate than in E. 
serratum , otherwise resembling it, calyptra rather large , covering 
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more than half tlic capsule, ca.mp3.nul3.t6, lobed at base. Seta 
rather longer, spores smaller , 40-50 fi, smooth . Male flowers on 
short stems near the base of the fertile plant or distinct. 

Hab. Sandy clay soil, Crowborough, Sussex, and Bedgbury Park 
Woods, Kent (W. E. Nicholson). 

Probably the most minute of our British, mosses. Quite distinct from 
E. serralum and all our other species by numerous and, X think, stable 
characters ; the rigid stellate habit, most noticeable in the young plants, 
is alone quite distinct, and only approached by E. sessile var. hr evi folium, 
which is at once distinguished by its nerve. The outline of the leaves, the 
sub-entire margin, and the much shorter apical cells are very marked and 
characteristic. The base of the leaf is often much thickened, especially in 
young plants, and serves for the storage of food material ; the large, highly 
refractional globules are very conspicuous. 

The leaves somewhat resemble those of Nan. tenerum in outline, but the 
cells are smaller and much more incrassate, and the spores twice as large. 

8. Ephemerum cohaerens Hampe ( Phascum cohaerens Hedw.) 
(Tab. XXXVI. B.). 

Stems closely tufted, protonema bright green, becoming 
discoloured when older. Leaves oblong-lanceolate or ovate- 
lanceolate, finely pointed , serrated in upper part ; nerve thin, 
strong in acumen, reaching apex or vanishing just below ; ' cells 
rhomboid-hexagonal, rather smaller than in E. s erratum , but 
larger than in the two following species. Calyptra lobed or torn 
at base. Stomata distributed over the whole surface of the capsule. 
Spores as large as in E. serratum , rather coarsely tuberculate. 
Dioicous. 

Hab. Moist banks ; near Portumna, Galway (Moore) ; Arundel, 
Sussex, 1895 (W. E. Nicholson). Fr. late autumn. 

Differing from, the next in the broader, more serrated leaves and not or 
indistinctly excurrent nerve ; from E. recurvifolium in the more lanceolate 
outline of the leaves, shorter nerve and larger cells. The presence of a well- 
developed nerve distinguishes it from the preceding plants. The apex of 
the leaf is often slightly oblique or recurved. 


4. Ephemerum sessile Rabenh. ( Phascum sessile B. & S., 
Ephemerum stenophvllum Schp., Syn., Braithw. Br. M FI 
etc.) (Tab. XXXVLC.). ~ 

Rather taller than E. serratupf, with longer leaves, the upper 
lanceolate-subulate, gradually tapering to a narrow point , very 
slightly serrulate at apex ; nfirve thin at base , broad (about J 
width of leaf at base), sUgitly excurrent. Upper cells small , 
irregularly rectangular-rhomboid, incrassate. Calyptra torn at 
base. Stomata as in E. c( naerens. Autoicous. Male flower at 
the base of the stem. 

Var. ft. brevifioliu/ft Schp. Leaves shorter, nearly entire y 
nerve less excurrent. 
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Has. Open places, rare. Sussex ; Kent ; Cheshire. The var. 
Mere, Cheshire ; Cro.wboro.ugh, Sussex. Fr. late autumn and winter. 

There has been much confusion between this and the next species ; but 
the linear, not tapering leaves of that plant, its still smaller cells, and calyptra 
cleft along one side, easily distinguish it. The present species is more easily, 
perhaps, confused with the last, but has more gradually tapering, narrower, 
less strongly serrate leaves, smaller cells and more excurrent nerve. 

5. Ephemerum recurvifolium Lindb. (. Phascum recurvifolium 
Dicks. ; Ephemerella recurvifolia Schp., Syn.) (Tab. 
XXXVI. D.). . 

Protonema dull green, disappearing when the capsules are 
about matured. Leaves erecto-patent, straight or recurved 
towards apex , ligulate or linear , often wider in the upper half than in 
the lower, shortly pointed ; margin slightly denticulate above, 
sometimes more strongly at apex ; nerve narrower (about a 
width of leaf at base) than in the last, but more clearly defined 
and stronger, reaching to apex and usually slightly excurrent. 
Cells at base thin, hyaline, rectangular, above smaller, irregularly 
rhomboid, not so large as in the previous species. Seta short ; 
capsule globose-oval, with a short oblique apiculus, thick-walled. 
Stomata at base of capsule only. Calyptra larger than in the 
previous plants, split on one side only . Dioicous. 

Hab. Fallow fields, etc., rare. Fr, late autumn and winter. 

If attention be paid to the form of the leaf, E. recurvifolium need not be 
confused with the other nerved species ; the nerve in this being stronger, 
and though narrower than in the last, more clearly defined ; and the outline 
of the leaf being almost exactly ligulate. The leaves are generally more or 
less spreading and recurved, so that the capsule is rendered quite conspicuous, 
though the seta is very short. 


60. PHYSCOMITRELLA B. & S. 

Minute plants, without persistent protonema. Leaves nerved, 
the upper forming a terminal rosette, laxly areolated. Capsule 
on a short seta, usually splitting horizontally by a circular fissure 
about midway between top and bottom, sub-globose , apiculate. 
Calyptra narrowly campanulate. 

Intermediate between Ephemerum and Physcomitrrum. The 
stem though short is well developed, the seta is frequently 
somewhat elongated, the columella' is more highly- differentiated 
than in Ephemerum, and the ripe capsule shows a distinct tendency 
to split regularly round, at or near- the middle; a certain 
differentiation in the cells of its membrane may be seen at this 
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line, compared with those above and below, though I have, not 
been able to find it so clearly marked as in the specimen described 
and figured by Mrs. Britton (Bulletin, Torrey Bot. Club, Vol. 22, 
No. 2, pp. 62 sqq.). 

Deriv. — Diminutive of Physcomitrium. 

1 Physeomitrella patens B. & S. ( Phascum patens Hedw.) 

(Tab. XXXVI. E.). 

Stems very short, about i line in length, densely or loosely 
gregarious. Leaves variously shaped, oblong, oval, or spathulate, 
shortly and usually obtusely acuminate, the upper larger, forming 
a terminal rosette ; rather obtusely serrate, nerve narrow, vanish- 
ing below apex; cells lax, widely rectangular or hexagonal. 
Capsule immersed or slightly emergent , brown, thin-walled, globose 
with an obtuse apiculus . ~ Spores rather smaller than in the previous 
genus, 25-30 p, papillose. Paroicous. Antheridia usually just 
below the fertile flower. 

Var. ft. Lucasiana Schp. Stem shorter ; leaves more crowded, 
shorter and broader . 

Hab. Sides of pools, clay fields, etc., not common. The var. Herts. ; 
Chapel-en-le- Frith, Derby ( Barker ) ; Cheshire; ‘South Lancs. Fr. autumn. 

• 

A larger plant than aity of the previously described allied species, with 
larger, broader leaves and wider cells. Perhaps it is more likely to be confused 
with Phascum cuspidatum, but that has entire leaves with the margin recurved, 
and the cells only about half the size. 


61. PHYSCOMITRIUM Brid. 

Plants resembling the erect-fruited species of Funaria ; 
calyptra small, covering about half the capsule, fugacious, sym- 
metrical, 2 - 3 -lobed (rarely more) at base. Capsule erect, sym- 
metrical , lid apiculate or rostellate , the cells arranged in straight 
lines from the centre to the circumference, peristome none . 

This genus stands in the same relationship to the other 
Funariaceae that Pottia occupies towards the rest of the 
Tortulaceae. A continental species, P. tetragonum ( Pyramidula 
tetragona Brid.) still more closely fills 'the gap between 
Ephemerum and the higher forms, having the capsule hardly 
raised above the perichaetial bracts. 

The small, lobed calyptra, not oblique, inflated, nor cucullate, 
is the main character of distinction between the present- genus and ^ 
the next. ' ■ ■ 

Deriv. — <j>vcxK7] (physce) a bladder, and (jurpcov (mitrion) a 
cap ; a not very appropriate reference to the calyptra. 
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“Leaves almost entire ; capsule globose, wide-mouthed i. sphacricum 

Leaves serrate above ; capsule pyriform 2. pyriforme 


1. Physeomitrium sphaerieum Brid. (Gymnostomum sphaericum 
Ludw.) (Tab. XXXVI. F.). 

Stems very short, 1-2 lines in length, rarely more than a line. 
Leaves close, erecto-patent, broadly obovate, concave, obtuse , 
entire, or faintly irregular with the protruding marginal cells ; 
nerve vanishing below apex ; cells lax, hexagonal-rectangular. 
Seta about ii lines in length, capsule small, spherical , with an 
obtusely apiculate lid, after the fall of the lid widely turbinate , 
broader than long , with a very wide mouth , brown. Spores 25-30 fi, 
papillose. Calyptra narrow, conical, about 4-lobed at base. 
Autoicous. 

Hab. Dried mud in beds of pools, very rare. Cheshire ; Derbyshire ; 
Staffordshire ; Surrey. Fr. autumn. 

This rare and pretty little moss sometimes grows with Pottia tnmcatula , 
small specimens of which might easily be taken for it. In that, however, 
the capsule is always longer in proportion to its width, the leaves are not 
concave, and the nerve is longer. 

Like many of the annual mosses, this species has a habit of disappearing 
from its localities and re-appearing after a lapse of some years. 


2. Physeomitrium pyriforme Brid. (Bryum pyriforme L.) (Tab. 
XXXVI. G.). 

Closely gregarious, often in wide patches, bright green, 
taller. Leaves rather large , erecto-patent or spreading, concave, 
ovate, or from a narrow base obovate, somewhat acute , serrate 
above , nerve vanishing at apex, narrow, distinct ; cells large, at 
base rectangular, becoming more hexagonal-rhomboid towards 
the summit, narrower towards margin. Calyptra erect, finally 
4-5 lobed, the lobes divaricate. Seta 3-5 lines long, red ; capsule 
variable in form, larger, roundish-oval or oval-oblong, with a 
rather short but distinct neck, the whole usually pyriform when 
dry, the capsule often, but not always, slightly contracted below 
the rather narrow mouth ; lid convex, apiculate, usually distinctly 
rostellate, the cells in straight lines from apex to margin ; 
annulus broad, fugacious. Autoicous. 

Hab. Clay banks and heaps of mud thrown out of ditches, etc. Common. 
Fr. spring. 

There is no difficulty in distinguishing this species from the last ; the 
greater size of all its parts, the larger and longer capsule with a much narrower 
mouth, easily identifying it. It has much greater resemblance to Funaria 
fascicularis, but may be distinguished without much difficulty by the following 
characters. The lid in the present species is always distinctly apiculate, 
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usually with a longish beak, while in that it is plano-convex and the cells 
are also somewhat spirally arranged, in our plant being m straight lines, the 
calyptra while immature is very similar in both, but while m the present 
species it remains erect and becomes many-lobed at the base, in the hunaria 
s oblique, the basal part remaining inflated and entire except 101 
1 - — ' J * - T — - - marked 


it becomes . * . . . 

a single lateral Assure. The broad, separating annulus is also a 
character in the present species. 


62. FTJNARXA Schreb. 

Short-stemmed plants resembling Physcomitrium in the 
vegetative part ; leaves rather wide, with large cells. Calyptra 
inflated at base, covering most of the mature fruit, finally oblique , 

* cucuUate , otherwise entire at base, yellowish. Capsule pyriform, 
erect and symmetrical or oblique and curved . Lid plano-convex, 
rarely distinctly apiculate, the cells arranged in somewhat spiral 
lines (rarely straight) from the centre to the circumference. 
Peristome none, single or double ; outer teeth 16, often twisted 
obliquely to the left, sometimes united at their tips ; inner 
peristome when present of 16 processes opposite the teeth, without 
a basal membrane , Autoicous in all the British species ; male 
flower discoid, terminal on a lateral branch. 

The species included in the section Entosthodon, which I 
have here united, following Braithwaite and Lindberg, with 
Funaria, have been tossed about from one genus to another ; but 
dearly there is nothing gained by splitting up the genus, since 
any distinction based on the peristome separates species allied 
by the form of the capsule, and vice-versa ; on the other hand 
the affinity with Physcomitrium is very close and the question 
seems rather to be whether even that is rightly kept separate 
from Funaria ; here, however, we have a real distinction in the 
calyptra, and a consistency, at least in the former genus, in the 
form of capsule and absence of peristome. 

Deriv. — Lat. funis, a cord, from the seta in F. hygrometrica 
-spirally twisted when dry. 


j f Capsule erect, symmetric or almost so 2 

\ Capsule inclined, mouth oblique 4 

2 / Capsule short, obovate ; peristome rudimentary 3 

\ Capsule clavate-pyriform ; peristome perfect 3, TempUtoni 

3 /Leaves bordered 2, ericetorum 

\ Leaves not bordered _r. fascicularis 

4 /Seta straight ; Is. with long fine acumen 4. calcar ea 

\Seta arcuate when moist ; Is. acute or shortly acuminate. 5 

^ Capsule deeply furrowed when dry, mouth large; lid convex ; spores 

1 Capsule less furrowed , mou th v ery small ; lid usually mamillate ; spores 
L about 25 fi — 6. microstoma 
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a. entosthodon. 

Capsule nearly or quite symmetrical, erect ; peristome none 
or single, rarely double. 

1. Funaria fascicularis Schp. ( Bryum fasciculare Dicks. ; 

Physcomitrium fasciculare Fuernr., mult, auct.) (Tab. 

XXXVI. H.). 

* • 

Resembling Physcomitrium pyriforme, but usually a rather 
more slender and paler plant. Leaves rather narrower, ovate- 
lanceolate and oblong-spathulate, acuminate and acute. Cells as 
in that species, the marginal hardly distinct. Seta pale reddish,, 
capsule erect or very slightly inclined, brown , rounded-oval y 
pyriform with the shortly tapering neck ; calyptra shining,, 
yellowish green ; lid plano-convex , often quite flat when dry , the 
cells arranged in slightly oblique series with a tendency to a spiral 
arrangement ; annulus none. Peristome none , or rudimentary,, 
consisting of minute projections from the orifice. 

Hab. Fallow fields, etc. ; not common. Fr. spring. 

In addition to the strongly marked characters mentioned under 
Physcomitrium pyriforme, by which that species is distinguished from the 
present, Funaria fascicularis differs in its paler colour, and in the narrower 
leaves and generally more slender habit. Fj*om the next species it may be 
known by the non-margined, more serrate leaves, and capsule of a duller 
colour and rather larger size. 

2. Funaria ericetorum Dixon ( Gymnostomum ericetonm Bals. 

and De Not. ; Entosthodon ericetorum C.M., Schp. Syn. 

et plur. auct. ; Funaria obtusa Lindb,, Braithw. Br. M. FI.) 
(Tab. XXXVI. I.). 

Loosely tufted, stem less than half-an-inch in height ; leaves 
yellowish green, slightly glossy when dry, the upper crowded, 
rather narrowly oval or oblong-lanceolate, acute, sub-entire or 
slightly denticulate above, nerve ceasing some way below the 
point, more rarely reaching it ; cells at base lax, rectangular, 
above hexagonal-oblong, 1-2 rows at margin very narrow,, 
incrassate, orange, forming a distinct border. Seta 2-3 lines 
long , slender ; capsule resembling that of the last species, but 
smaller , of a brighter reddish colour , and more glossy, of a solid, 
opaque texture. Lid convex, or very slightly mamillate ; cells in 
straight, not oblique lines. PLefistome extremely rudimentary 
or obsolete. ■ 

Hab. Shady banks, etc., chiefly in mountainous county. Not 
unfrequent. Fr. spring. 

The distinctly margined leaves and smaller capsule separate this with 
ease from the last species, in which though occasionally a single marginal row 
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of cells is distinctly narrower and a shade yellower than the rest, there is never 
found a distinct border ; the nerve, too, in that species is almost always 
carried further towards the point than in this. The narrow fruit with longer 
neck and well-developed peristome of the next species readily distinguish it 
from the present one. , , 

F. ericetorum presents considerable variation in the width of the leaves, 
and in the form of the ripe capsule, which is sometimes markedly urceolate 
from constriction below the wider orifice, but sometimes shows no trace 
of this. 

3, Fraiaria Templeton! Sm. ( Entosthodon Templetoni Schwaeg., 
Schp. Syn., et plur. auct. ; Funaria attenuata Lindb., 
Braithw. Br. M. FI.) (Tab. XXXVI. J.). 

Stems laxly gregarious or tufted, -|—inch in height or less. 
Upper leaves forming a rosette, spreading, when dry erect and 
slightly twisted, and glossy ; obovate-oblong, shortly , sometimes 
very abruptly acuminate , rather concave, nerve ceasing below the 
apex ; cells rather wider than in the last, the marginal narrower, 
forming a distinct but less pronounced border ; cells at margin 
obtusely protruding above, but not forming acute serratures. 
Seta lines long , pale red, slender, flexuose ; capsule yellowish 
green with a red mouth, finally reddish brown, narrow , oval- 
oblong , with a long tapering neck, erect or slightly curved, contracted 
below the mouth when dry ; lid plano-convex, or very slightly 
marnillate ; annulus none ; peristome simple, of 16 short, 
lanceolate-subulate, reddish brown, distant teeth, articulate, 
inserted below the orifice, incurved and flattened over the mouth 
of the capsule when dry, rather fugacious. 

Hab. Shady banks and clefts of rocks near water ; not uncommon in 
mountainous districts. Fr. summer. 

A pretty species, conspicuous by its capsules of a reddish tinge (especially 
in the upper part), which are also much narrower in outline, and, including 
the neck, much longer and more gradually tapering below than in the last 
two species ; it also ripens its fruit later in the year. The fruit is often 
somewhat curved and asymmetrical ; almost always a little contracted 
below the mouth, thence equal for some distance or widening again, or 
gradually tapering to the neck. The border of the leaves is distinct, but not 
so strongly marked as in the last. The peristome is often very fugacious. 


B. EU-FUNARIA. 

Capsule oblique, curved, asymmetrical ; peristome present. 

4. Funaria calcarea Wahl. (F. Muehlenbeygii Turn, and F. 
hibemica Hook., Wils. Bry. Brit.) (Tab. XXXVII. A.). ’ 

loosely tufted, stems not half-an-inch in height. Upper 
leaves crowded, oval or obovate, yathey suddenly acuminate in a. 
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long pi li form point, entire or denticulate above ; nerve vanishing 
below apex ; cells hexagonal-rhomboid, narrower at margin. 
Seta erect , reddish, rigid ; capsule shortly pyriform, gibbous at 
back , slightly carved, with a tapering neck, brownish yellow, finally 
reddish and slightly contracted below the mouth, smooth ; neck 
somewhat plicate when dry ; anmdus none ; lid conical-convex, 
slightly mamillate ; peristome double, outer of 16 narrowly 
lanceolate, red, obliquely curved teeth, inner of 16 processes 
shorter than the teeth. 

Var. /3. patula B. & S. Taller and more slender ; leaves 
entire, with shorter points. 

Hab. Calcareous rocks and walls, rare. The var. g with the type. Fr. 
spring. 

A somewhat variable moss in the serration of the leaves and other points. 
It differs from the following in the almost piliferous leaf-point, the straight* 
erect seta, the smooth capsule with straight, not oblique mouth, below which 
the capsule is constricted, though slightly ; in the more pointed lid and 
narrower peristome teeth, and especially in the absence of annulus. ' 

5. Eunaria hygrometrica Sibth. ( Mnium hvgrometricum L.) 
(Tab. XXXVII, B.). 

Stems about |-inch in height, loosely or closely tufted, in 
large patches, pale yellowish green. Upper leaves imbricated 
into a bulbiform tuft, concave, large, widely oval-oblong, shortly 
pointed, entire or nearly so, nerved to apex ; cells sub-hexagonal, 
a little narrower at margin. Seta long ( i-2\ inches ), flexuose, 
variously arcttate when young, finally reddish, flexuose, strongly 
twisted and hygroscopic when dry ; capsule pyriform, unequal, 
gibbous at back, inclined, strongly incurved at mouth, deeply 
sulcate when dry, yellow, the mouth deep red ; finally brown ; 
annulus broad ; lid convex, large. Peristome teeth closely and 
obliquely arranged in a spiral turn, the apices united by a small 
disc ; processes shorter than the teeth. Spores rather small, 
12-15 //,. Autoicous, male flower discoid, with spreading bracts. 

Var. arctica Berggr. Seta shorter ; capsule less furrowed ; 
mouth rather smaller ; spores larger , i8-2j ^ Peristome 
somewhat imperfect. 

Hab. Heaths, banks, etc., especially where the ground has been burnt. 
Common. The var. rare ; Beeston Regis, Norfolk, 1898 {Burrell). Fr. all 
summer. 

This common and well-known moss is very variable, but never presents 
any difficulty in its recognition except with regard to the two allied species, 
F. calcarea and F. microstoma. The former is easily known as 
pointed out above ; the latter differs in the narrow mouth, larger spores, 
and rudimentary inner peristome, but the var. arctica closely resembles it. 
The lid, also, is more conical, but F . hygrometrica is occasionally found with 
projecting, conical lid. 
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1 

mouth is remarkably oblique, often becoming almost parallel with 
tho axis of the capsule. The lid, peristome, etc., afford beautiful microscopic 
obi Gets A form occurs with the leaves distinctly toothed above. 

; The var. calvescens B. & S. seems to be simply a luxuriant form developed 
under moist favourable conditions, often passing into the type, and scarcely 
differing from it except in the greater size of some of its parts. I have, 
therefore, omitted it. 

Mrs. Britton and Mr. R. S. Williams, to whom the Beeston Regis plant 
was sent as possibly F. flavicans Michx., a N. American species, refer it to 
F. hygrometrica var. avctica Berggr. A marked feature is the large spores, 
almost equalling those of F. microstoma, but the mouth of the capsule is not 
quite so contracted. Dr. Hagen states that F. hygrometrica in Norway, 
while otherwise scarcely differing from the normal form, usually has the 
spores 18-27 The variety can therefore hardly be considered a very well- 
defined one, but it is interesting as forming a connecting link with F . 
microstoma . The processes of the inner peristome are sometimes entirely 
adherent to the outer teeth in the Norfolk plant. 


6. Funaria microstoma B. & S. (Tab. XXXVII. C.). 

Resembling the last. Leaves a little more longly acuminate. 
Capsule on a shorter seta , cernuous, less strongly sulcate , the mouth 
very small, less oblique , the lid more conical and pointed ; peristome 
smaller, the inner imperfect or rudimentary . Spores rather larger , 

24-30 fJL. 

Hab. Heaths, sides of ponds, etc. Rare. Fr. late summer. 

The existence of the true F. microstoma in Britain is exceedingly doubtful. 
Hunt's specimens at Kew are clearly F. hygrometrica, and so, as Mr. Nicholson 
informs me, are Davies's at the British Museum. The continental plant is 
generally a high alpine species, and is well marked in its small capsule-mouth 
and large spores. 


Order XV. MEESIACEAE. 

Plants usually inhabiting bogs, of varying habit and leaf- 
form ; the leaves usually of firm texture and rather small 
areolation (except in Amblyodon). Capsule on a long seta, more 
or less clavate with a long neck, curved or inclined, smooth or 
striate. Peristome double, the inner as long as or longer than 
the outer, of 16 narrow processes alternating with the teeth, with 
or without intermediate cilia, from a membrane of variable height 
usually united, below each process, with the outer teeth. 

The genus Amblyodon, here included, is by Lindberg placed 
among the Funariaceae, and in this he is followed by Braithwaite. 
The leaf-structure is distinctly that of Funaria, and it is with 
reluctance that I have felt obliged to retain it here ; but the form 
of the fruit is that of the present Order, and the structure of the 





peristome is so distinctly that of Meesia, and so 
ent from that of the Funariaceae, that the anomaly 
with the latter Order must, I think, be considered far 
that of separating it. 


63. AMBLYODOH P. Beauv. 

Plants with the fruit resembling Meesia and the leaf-structure 
of Funaria. Capsule (with the neck) clavate-pyrifomi, curved 
and asymmetrical; peristome double, outer of 16 short, rather 
obtuse, articulate teeth ; inner of 16 longer , lanceolate processes, 
alternating with the teeth , sometimes connected above by transverse 
appendages ; rudimentary intermediate cilia sometimes present ; 
basal membrane short. Calyptra small, ciubullate. 

Deriv. — anp\v (ambly) blunt, and o&ovs (odous) a tooth. 


1. Ambly odon dealbatus P. Beauv. (. Bryum dealbatum Dicks.) 
(Tab. XXXVII. D.). 

Stems -|~1 inch high, slightly branched ; leaves more or less 
crowded in comal tufts, longly ovate-lanceolate or oblong-lanceolate , 
shortly pointed ; when dry slightly twisted, glossy ; of thin 
texture, entire or slightly denticulate above ; margin plane ; 
cells lax , resembling those of Funaria, lower rectangular, thin, 
pellucid, upper hexagonal-rectangular , thin-walled , smooth ; nerve 
very strong , sometimes half the width of the leaf at base, narrowing 
upwards and vanishing below apex. Seta red, 1 1 — 2 inches 
long ; capsule oval-cylindrical, gibbous at back, curved, when 
dry arcuate , from a narroiv , tapering, erect neck, reddish brown, 
smooth ; lid conical, obtuse ; calyptra narrow, fugacious, annulus 
narrow ; outer teeth reddish, linear, variable in length, sometimes 
only half as long as the pale yellow inner peristome. 


Hab. Boggy places and springs, often calcareous, usually in alpine and 
sub-alpine districts, not common. Fr. summer. 

The smooth, curved and oblique, asymmetrical capsule with tapering 
neck, is not like that of any others of our mosses except Meesia and Paludella ; 
the similar species of Splachnaceae having erect fruits, those of Funaria 
smaller and wider capsules on shorter setae, and usually striate, with different 
peristome, while Aulacomnium is separated by its striated fruit and small 
areolation ; the latter character and the narrow, lingulate leaves easily 
distinguish Meesia tnchoides , which in fruiting characters much resembles the 
present species ; the capsule is, however, a little shorter and wider, and less 
curved, than in the present plant. 
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64. MEESIA. 

64. MEESIA Hedw. 

Stems short or tall, leaves in 3-8 rows, with a thick nerve ; 
cells rather small , smooth , rectangular or rectangular-hexagonal , 
seta long, capsule as in Amblyodon ; male inflorescence discoid. 

Deriv. — A fter David Meese, a Dutch gardener. 

1. Meesia trichoides Spruce ( Bryum trichoides L. ; Meesia 
uliginosa Hedw., Schp. Svn. et plur. auct.) (Tab. 
XXXVII. E.). 

In dense, pale green glossy tufts, radiculose below. Leaves in 
8 rows, the upper longer, linear , or ligulate-lanceolate, at apex 
rounded and obtuse ; when dry erect, hardly twisted, shining ; 
margin revolute, entire , nerve very strong and thick , occupying- 
the greater part of the lower half of the leaf , vanishing just below 
apex ; cells at base linear , 4-6 times as long as broad, similar in 
form but gradually shorter upwards, a few at apex hardly longer 
than broad ; all small , narrow, smooth, with the walls slightly 
incrassate. Seta variable in length, inches long ; capsule 
oval, gibbous at hack, inclined and slightly curved, from an erect 
tapering neck ; lid conical, obtusely pointed. Outer peristome 
teeth short , oblong-lanceolate, obtuse ; much shorter than the 
processes of the inner. 

Var. j8. alpina Boul. ( Meesia alpina Funck) . Leaves somewhat 
narrower, acute or sub-acute ; stems usually taller and seta longer ; 
capsule rather shorter. 

Var. y. minor Boul. ( Meesia minor Brid.) . Stems short ; 
leaves short, erect, obtuse, broadly ligulate ; capsule and neck 
shorter. 

Hab. Boggy ground on mountains ; Scotland and North of England ; 
not common. The vars. fi and y on Ben Lawers. Fr. summer. 

Although a somewhat variable moss, chiefly in the size of its various parts, . 
this species is always a very distinct one, and may readily be known by the 
form of the capsule and the narrow, Ungulate, more or less obtuse leaves, 
with very thick broad nerve. The varieties are only the extremes of a series 
of intermediate forms, and even on normal plants leaves may often be found 
with the apex somewhat acute or obtusely pointed. 

There are three other European species ; one, M . triquetra, a very fine 
one, with lanceolate, acute leaves arranged distinctly in three rows, is fairly 
common over most of the north of Europe, and might possibly be found here. 


65. PALUDELLA Ehrh. 

Stems tall, tomentose below. Leaves in five rows, decur- 
rent, squarrose, cells hexagonal-rounded, papillose, rectangular 
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at base. Capsule on a long seta, slightly curved from an erect 
neck, clavatc-oblong, smooth. Peristome resembling that of 
Weber#, without cilia. Dioicous. 

A very distinct genus consisting of a single species. 

Deriv. — Diminutive of Lat. palud-, marsh ; “The little 
marsh plant/" 

1. Paludella sqtuarrosa Brid. (Bryum squarrosum L.) (Tab. 

XXXVII. F.). 

In bright yellowish green dense tufts, 2-6 inches high, stems 
slightly branched, rather stout, strongly tomentose below. Leaves 
in five ranks, strongly squarrose-recurved, not much altered when 
dry, longly and narrowly decurrent , ovate-lanceolate from an 
erect oblong base, acute ; margin narrowly recurved at base, 
densely serrate above and plane ; nerve narrow, thin, vanishing 
below apex ; cells at base narrowly rectangular, hyaline, above 
becoming rounded-hexagonal, small, incrassate, chlorophyllose, 
strongly papillose, the marginal rhomboid, projecting and forming 
the serratures. Perichaetial bracts spreading, not recurved, 
elongate-lanceolate. Seta reddish, 2-4 inches long ; capsule 
oval-oblong, slightly curved, from a rather short, not tapering 
neck, greenish browji, smooth ; lid conical ; calyptra cucullate. 

Hab. Deep peat bogs, very rare and barren. Fr. summer. 

It was much feared that this beautiful and exceedingly interesting 
species was extinct in Britain, the two localities in which it formerly 
occurred, Terrington Carr in Yorkshire and Knutsford Moor in Cheshire, 
having been altered by drainage. It was however discovered on Skipwith 
Common, Yorks, in 1916 ( J . Mennett). In Scandinavia and Northern America 
it is common. 
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66. ATJLACOMNIUM Schwaeg. 

Caespitose mosses, with ovate or oblong-lanceolate leaves, 
with small rounded papillose areolation, each cell exhibiting a 
large conical papilla in the centre of its face ; branches freqtiently 
. : terminating in fiagelliform pseudopodia, naked or with a few 
' minute leaves, and bearing a cluster of gemmae at the tip. 
Capsule oblong or sub-cylindric, striate , slightly inclined or 
curved. Peristome Mnioid, inner with long cilia. 

This genus is usually placed near to Mnium, but in peristome 
it is not more closely allied to that genus than is Paludella, while 
in the form of the fruit and in areolation it seems more at home in 
the present Order. 

Deriv. — avAa/co-(aulako) furrowed, and Mnium. From the 
striate capsule. 
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66. AULACOMNIUM. 

f Plant under 1 inch ; Is. serrate, basal cells unistratose, not dtetgt torn 
M Plant larger ; basal cells bi-tri-stratose, swollen ; pseudopodia^ less 

ris obtuse imbricate, entire ; stems without radicles.. r - Palustre 

2 \Ls'. usually toothed at apex ; stems matted with radicles - P al st 

1. Aulacomnium turgidum Schwaeg. (Hypnum tu ^ id ^ : 

Gymnocybe turgida Lindb., Braithw. Br. M. FI.) 
XXXVII. G.). 

In loose, bright or yellowish green tnfts, pale below, not 
tomentose 3-5 inches high, slightly branched, turgid. Leaves 
imbricated when dry closely appressed, soft, widely obovate 
ZoZS minded at summit, very narrow at base, concave, somewhat 
cvmbiform above, margin reflexed half-way from the base upwards, 
elite entire; nerve narrowing upwards, ceasing below apex, 
cells below rectangular, a few rows at base brown, above hexagonal- 
quadrate with sinuose, incrassate, strongly collenchymatous 
walls - small, smooth, or very faintly papillose. Capsule ovat 
oblong, slightly curved, striate, yellowish brown ; lid conical. 

Hab. Among grass in damp places on mountains ; recently found on 
several of the Perthshire hills ; rare and sterile. Fr. summer. 

This verv rare and pretty species has only been found with us on 
Whernside in Yorkshire and on some few of the Scotch mountains. It .can 
hardly be confused with any other moss except with the var imbncatum oi the 
next Species ; from that it differs in the broader rounded, very obtuse, 
softer leaves, the almost entirely smooth cells, and the absence of tomentum 
ton which account the stems readily fall apart,). „ , 

There is a slight inflation of the extreme basal angles of the leal which 
produces the effect of minute auricles. 

2. Aulacomnium palustre Schwaeg. ( Mnium palustre L. ; 

Gymnocybe palustris Fries, Braithw. Br. M. FI.) (Tab. 
XXXVII. H.). 

Very variable in size and habit stems robust, loosely or 
densely tufted, 1-5 inches high, closely covered with brown 
tomentum almost to apex ; sparingly branched, pale yellowish 
eriin. rarely bright green ; leaves usually crowded, erecto-patent, 
dry more or less crisped and spirally flexuose, or spirally 
sed to stem or almost straight ; long ( 1-2 lines ) , oblong- 
W’ate or linear-lanceolate, shortly pointed or obtuse, or 
1 Uy acuminate to a narrow point ; margin narrowly revolute 
and to a variable distance above, towards apex finely but 
tin denticulate or sinuose-crenulate ; nerve vanishing below 
ape p, very white and shining at back when dry; cells very 
small, irregularly rounded or angular, with thick, often sinuose, 
collemchymatous walls, towards base somewhat elongated, a few 
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rows at the extreme base wider , somewhat inflated , more or less 
bi-stmtose , brownish yellow ; all the cells except the basal strongly 
but variably papillose on both sides. Perichaetial bracts longer, 
narrower, more tapering, less papillose. Seta 1-2 inches long ; 
capsule oblong or sub-cylindrical, slightly gibbous or curved , 
cernuous, strongly sulcate ; when dry contracted below the 
dilated mouth ; lid conical ; peristome teeth long, acute ; 
processes of inner peristome about as long, with 3-4 intermediate 
cilia of equal length. Dioicous. Male flower terminal, discoid. 
Branches often producing flagelliform pseudopodia , naked or with 
a few scattered minute- leaves , and bearing at the apex a cluster of 
small gemmiform metamorphosed leaves. 

Var. j3. imbricatum B. & S. Leaves crowded, broader , 
wider at apex and more obtuse , entire or almost so, hardly twisted 
or quite straight and appressed when dry. 

Var. y. fascicular e B. & S. {Mnium fascicular e Brid.). Stems 
much branched with short branchlets, leaves in interrupted tufts . 

Var. 8. laxifolium Kindb., Cat. of Canadian Plants, p. 145. 

• Leaves distant . spirally flexuose and divergent, not appressed 
when dry. 

Hab. Bogs, common. The var. p not common ; the var. y in drier 
situations ; the var. 8, Flitwick Marsh, Bedfordshire, 1887 {Dixon). Fr. 
early summer. 

A very variable moss, but not likely to be confused with many others ; 
in its robust forms it has a great superficial resemblance to- Dicranum Bergen , 
but the areolation and the highly papillose leaves readily distinguish it from 
that plant ; some forms, too, bear a likeness to Mnium hornum, which does 
not, however, inhabit the same localities, nor has it the shining nerve of the 
present species, and it is, of course, also readily known by its spinose leaves. 
Aulacomnium turgidum is on the whole the species most resembling it, and 
the var. imbricatum of the present plant sometimes approaches it so nearly 
that even under the microscope it is difficult to separate them ; as a rule, 
however, that variety has the leaves more or less distinctly papillose, and they 
are, perhaps, never so wide, rounded and flaccid as is usual in A . turgidum . 

Perhaps the most striking evidence of the great variability of A. palustre 
is to be found in the fact that while in their normal state no two mosses 
could well be more unlike than this species and A. androgynum, it sometimes 
occurs that dwarfed, slender forms of the first so nearly resemble taller pjants 
Of the last as to be with difficulty distinguished ; I have specimens c*£ A . 
palustre that are, indeed, in almost every respect similar to other frying 
specimens of A . androgynum. < 

The gemmiferous form of this species, usually known as var. polycep ] lum 
Huebn. {G. patustris var, ramosa Lindb., Braithw. Br. M. FI.), enrolling • 
numerous pseudopodia from the axils of the leaves, is rather, I think, ; i -tate 
than a true variety. It is questionable, indeed, whether even the vr "eti.es 
given above are really more than forms arising from the direct ac? e jn of 
-certain conditions of the environment. Certainly I have specimens, the 
younger branches of which would have to be referred to the var. imbricatum , 
while the older leaves on the stems are quite of the typical form. 
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3. Auiacomnium androgyntim Schwaeg.l (Mnium androgynum 
J * Orfhopyxis androgyna P. Beauv., Braithw. Br. M. FI.) 
(Tab. XXXVIII. A.). " 

Stems slender , rarely indies high, slightly tomentose 
below, dull green ; usually producing slender leafless pseudopodia , 

:i ending in a round head of densely crowded stalked fusiform 
gemmae. Leaves small , rarely i line long, narrowly ovate- 
lanceolate or linear-lanceolate, when dry loosely appressed and 
slightly twisted, margin reflexed below, distinctly denticulate at 
apex ; cells uniform or the lower a little elongated ; above rounded- 
quadrate or sub-hexagonal, incrassate, papillose ; perichaetial 
bracts longer, narrower. Seta § nnch long ; capsule erect, finally 
oblique or horizontal, almost straight and symmetrical , brown. 
Dioicous ; male flower terminal, gemmiform. 

Hab. Banks and rotten tree trunks, frequent. Fruiting very rarely, 
in summer. 

Usually at once recognisable by the numerous pseudopodia with minute 
balls of gemmae ; bearing some resemblance in this respect to Tetr aphis 
pellucida , but at once known by the absence of the cup-shaped bracts, and 
also by the narrower leaves. Occasionally, as in the case of the specimens 
mentioned under the last species, it becomes taller, more radiculose, more 
robust, with longer leaves approaching those of A . palustre in form and even in 
areolation. 


Order XVI. TIMMIACEAE. 

Tall , robust mosses, resembling Polytrichum in habit ; stems 
very slightly branched. Leaves long , narrow , serrate. Capsule 
symmetrical , elliptical-oblong, with a tapering neck, inclined or 
horizontal, hardly striate, but furrowed when dry, Peristome 
double, outer as in Bryum, with dense articulations, inne 1 ^, 
a basal membrane as in that genus, giving rise to cilia oi^ n 
twos or fours , opposite to the teeth, frequently appendiculate Jr r 
sometimes united with one another. 
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67. TIMMIA Hedw. 

Characters those of the Order. 

The plants of this genus are very striking in their habit, j 
which very greatly resembles that of Polytrichum, and the leaves, 1 
excepting in the narrower nerve and absence of lamellae, show a 
remarkable similarity to those of that genus both in form and 
structure. Besides the two British species there are two others 
known on the continent, one of which, T. megapolitana Hedw., 
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has been recorded, apparently erroneously, from Ben Lawers. 
It differs from T. austriaca in the less sheathing whitish leaf- 
base, the nerve not dentate at back above, and the cilia of the 
inner peristome appendiculate. 

Deriv. — After Timm, a botanist of Mecklenburg. 

{ Leaves uniform, wide and sheathing at base, red at insertion... i. austriaca 
Upper Is. much longer, scarcely sheathing, hyaline at insertion ... 2. norvegica 


1. Timmia austriaca Hedw. (Tab. XXXVIII. B.). 

Robust, 2-4 inches high, in dense tufts, dull green above, 
darker below, somewhat radiculose. Leaves large, sub-equal , 2-3 
lines long, erecto-patent, appressed with the points twisted when 
dry ; from a wide , oblong , sheathing , orange base suddenly 
contracted , then longly linear-lanceolate, tapering to a somewhat 
obtuse point, more or less concave or sub-tubular, margin plane or 
erect, serrate in the upper half, coarsely so near apex ; nerve 
strong, often reddish, reaching apex, smooth or slightly dentate at 
back towards apex, not papiUose. Cells of base orange, narrowly 
rectangular, pellucid, above very small, subquadrate-rounded, 
slightly incrassate, sometimes papillose. Capsule with the neck 
elongate-clavate, reddish-brown, lid hemispherical, apiculate ; 
calyptra small, cucullate ; peristome teeth pale yellow, cilia of the 
inner peristome not appendiculate. Dioicous. 

Hab. Stony ground on mountains ; very rare and sterile on two or 
three of the Scotch mountains. Fr. summer. 

The most obvious characters by which this species is distinguishable 
in the field from the next, are the wide sheathing leaf -base and shorter, 
sub-equal leaves ; under the microscope the nerve, not papillose at back or 
fronA^bove, readily separates the two ; the dentation of the nerve towards 
the va/ USua ^ faint and may be quite absent, 
i that ej 

^ a re' e *i mm ^ a aorvegica Zett. (T. scotica Stirt. in Ann. Scot. Nat. 
Hist, xix, 238.) (Tab. XXXVIII. C.). 

Resembling the last species, but differing in the leaves, 
which are much elongated towards the summit of the stem , 3-4 
lines or even more, bright or yellowish green, forming a cuspidate 
tuft, arcuate and twisted when dry and frequently falcato-secund, 
sub-tubular, deciduous, linear-lanceolate , hardly enlarged at the 
base or sheathing ; nerve covered for the greater part of its length 
both at back and front with dense , ascending papillae / not toothed 
at back. Cells above as in the last species, smooth or papillose, 
the basal elongated, chlorophyllose, usually only a few of the 
lowest orangey two or three rows at the line of insertion very thin, 
fragile , hyaline. Capsule resembling that of the last ; cilia of 
inner peristome without appendages. Dioicous. 
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Britain. 

Until recently the fruit of. this species had not been /^charTctrs 
has now only been found sparingly from the last The elongated 

italicised above Alternately with the shorter ones, in 

leaves appear on the old stems The leaves are very 

interrupted tufts, and are usu . ^ , structu re of the lowest rows of the 

readily deciduous owmg to the delicate structure and the adjace£t 

gisssssasass 

basal ones, distinctly and even strongly papillose. 


Order XVII. BARTRAMIACEAE. 

Caespitose, usually tall and robust mosses, the stems often 
producing whorled innovations below the flowers. Leaves 
generally narrow in outline and acute, areolation narrow, usually 
sub-rectangular, almost always papillose. Calyptra sma .11, 
fugacious, cucullate. Capsule globular or nearly so, rarely with 
any distinct neck, mostly cernuous and almost always striate. 
Peristome none or simple, or, most commonly, double, outer teeth 
16 transversely trabeculate ; inner shorter, processes cleft into 
two divisions, cilia imperfect or none. Male inflorescence usually 
discoid 

A very natural group of mosses, having (with the exception of 
a few exotic species) an almost uniform type of capsule,, which 
when young is bright glaucous green, and smooth, but on ripening 
becomes brown and usually deeply sulcate. There is also a 
remarkable uniformity about the areolation throughout the Order ; 
the papillose, short narrow cells of most of the species being very 
characteristic. 

The papillae in this Order are mostly found, when present, 
not in the middle of the face of the cell, as is usually the case, but 
at either the upper or lower end, or both. They may, however, 
occur in the usual position. 


68. CATOSCOPIUM Brid. 

Slender, densely caespitose. Leaves narrow, lanceolate- 
subulate , areolation small , rectangular, smooth. .Seta slender, 
capsule minute , sub-globose , hard , blackish , shining , smooth, 


312 


bartramiaceae. 



cernuous. Peristome single, of 16 short obtuse teeth ; rudiments 
of an inner peristome sometimes visible. 

The affinities of this genus are doubtful. In fruit it very 
much resembles Discelium, but the areolation is very different, 
and is certainly more like the typical areolation of this Order, 
though without the usual papillae. The following species is the 
only one of the genus. 

Deriv. — Karoj (kato) down, and ctkott€o (scdpeo) to look ; 
alluding the the cernuous capsule. 


1. Catoscopium nigritum Brid. (Weisia nigriia Hedw.) (Tab. 
XXXVIII. D.). 

Densely tufted, bright or brownish green ; stems very slender , 
straight, not much branched, 2-6 inches high, radiculose below. 
Leaves small, slightly crisped when dry, lanceolate, gradually 
tapering to an almost subulate point, margin narrowly recurved 
to above middle, entire ; nerve gradually vanishing in the point , 
prominent at back. Areolation small , nearly uniform, narrowly 
rectangular, at base about 3-6 times as long as broad, above 
rather shorter and slightly irregular, those of the marginal row 
shorter, sub-quadrate ; all slightly incrassate, smooth. Seta very 
slender, rigid, |-f-inch long ; capsule minute, sub-globose, smooth, 
glossy , at first reddish brown, finally purplish black, hard, 
horizontally cernuous ; calyptra narrow, cucullate ; lid conical. 
Dioicous, 

Hab. Damp places on mountains, or among sand on shores ; rare* 
Fr. late summer. 

This remarkable moss might easily, in the absence of fruit, be taken for 
one of the Dicranaceae ; in habit it is not unlike Ceratodon, and the regular, 
rectangular cells are much like those of Dicranella or Ditrichum. The fruit, 
however, resembles that of no other British moss except Discelium nudum ; 
and in spite of the above resemblances, the leaves unite a number of characters 
not to be found in any single British species of Dicranaceae, so that if attention 
be paid to the description, there need not be any real difficulty in identifying it*. 


69. CONOSTOMUM Swartz. 

Densely caespitose , stems fastigiately branched. Leaves. 
imbricated in 5 rows , small; areolation as in Bartramia. 
Capsule rounded, cernuous, striate. Peristome simple ; teeth 16, 
long , narrow, united at apex so as to form a cone over the mouth 
of the capsule. 

A small genus distinguished from Bartramia by the arrange- 
ment of the leaves and the conical formation of the peristome. 

Deriv. — Kcovo-(kono) cone, and oro/x, a (stoma) a mouth, from, 
the form of the peristome. 
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1. Conostomum boreale Swartz (Tab. XXXVIII. E.). 

Very compactly tufted, tomentose below, bright glaucous 
vyecn i stems slender, fragile , fa.stigia.tcly branched, ~4 inches 
high. Leaves small, less than i line long, densely imbricated in 
five rows, giving a pentagonal outline to the stems, when dry closely 
appressed and sometimes slightly twisted in a spiral direction ; 
lower widely ovate-lanceolate, upper gradually narrower and 
longer, not plicate, keeled ; nerve stout, vanishing in the lower 
leaves, in the upper excurrent in a short rigid brown cuspidate 
point ; margin plane or very narrowly recurved in the middle 
of the leaf, minutely denticulate with the projecting transverse 
cell-walls ; cells rectangular with rounded angles, or elliptic- 
rhomboid above, at base rather more lax, rectangular ; _ the 
marginal rather narrower than the median ; the upper faintly 
papillose. Seta J-l inch high ; capsule cernuous, variable in size, 
widely oval, gibbous at back, deeply sulcate ; calyptra narrow, 
cucullate ; lid rostellate ; peristome teeth inserted below the 
orifice, deep red, linear-lanceolate. Dioicous. 

Hab. Peaty ground on the summits of the higher mountains*; Scotland, 
frequent ; Helvellyn. Fr. late summer. 

The dense tufts or cushions, slender rigid stems and small, closely 
imbricated leaves arranged in five rows, which usually give a distinctly angular 
outline to the stems, render this species easy of recognition even without the 
fruit, which is less regularly globose than in most species of the Order, and with 
a very distinct form of peristome. 


70. BARTRAMIA Hedw. 

Stems often robust, branching dichotomous, not whorled. 
Leaves long and narrow , usually papillose ; cells very small, 
rectangular. Capsule (in the European species) sub-globose, 
deeply striate peristome rarely absent or simple, usually double, 
inner rarely with cilia. Synoicous, or autoicous with the male 
flower gemmiform in all the British species. 

The British species, at least, of this genus are easily known 
by their much longer and narrower leaves than are found in the 
plants of the rest of the Order. There is little variation in the 
form of the capsule, and the specific characters are for the most 
part drawn from the vegetative organs. 

Deriv. — After Bartram, an American botanist. 


1 /Leaves smooth, recurved towards apex ; plant slender i. Oederi 

\ Leaves papillose, patent or spreading 

2 fLs. with wide, white, sheathing base ; cells long and narrow... 3. ithyphylla 

\Ls. scarcely sheathing ; cells scarcely elongate 3 



314 BARTRAMIACEAE. 

0 /-.Capsule erect, symmetric ; leaves erecto-patent .2. stricta 

\ Capsule oblique ; ■ leaves spreading . 4 

f Seta erect ; capsule exserted ; leaves often glaucous green ...4. pomiformis 
4/ Seta curved, very short ; capsule more or less hidden among the long, 
^ linear, setaceous leaves 5* Haller iana 


1. Bartramia Oederi Swartz (Bryiim Oederi Gunn.) (Tab. 

XXXVIII. F.). 

Densely tufted, tomentose below, deep green, 2-4 inches 
high, more slender than B. pomiformis , branching dichotomous 
or sub-fastigiate. Stems angular, usually triangular in section. 
Leaves shorter and less crowded than in that species, about j|- 
lines long , spreading and recurved, when dry somewhat rigidly 
twisted and divaricate, rather glossy ; linear-lanceolate from an 
indistinct , not sheathing base, shortly pointed ; margin widely 
revolute for most of its length, towards apex sharply serrate ; 
nerve narrow, reaching apex or shortly excurrent, denticulate at 
back above ; areolation smooth , or nearly so (very lowly papillose) 
upper minute, shortly rectangular and sub-quadrate, resembling 
that, of B. pomiformis , but slightly larger and more angular, 
at base more elongated and pellucid, reddish brown at the insertion, 
a few at the angles more lax and quadrate. Capsule on a straight 
seta, about half-an-inch long, smaller than in B. pomiformis 
(f line in diameter), sub-erect or slightly cernuous, a little elongated 
when dry and empty, finely striate. Lid small, conical. Peris- 
tome double, Synoicous. 

Hab. Mountain rocks, usually those which are calcareous. Not common. 
Fr. early summer. 

This species is readily distinguished by its nearly smooth leaves, shorter, 
and more shortly pointed than in most of the allied species, without a distinct 
leaf-base. The capsule, also, is smaller and less deeply striate, and the whole 
plant more slender. 

The serratures of the leaf are usually in two rows, being on the apparent 
edge, where the margin is folded back, as well as on the actual margin. 

Very fine vertical striae are discernible on the cuticle of the capsule, 
best seen on fresh specimens. They are I think due to the confluence of 
minute pits, arranged in longitudinal rows. 


2. Bartramia stricta Brid. (Tab. XXXVIII. G.). 

Densely tufted, short , about i inch high, glaucous green. 
Stems straight, rigid, tomentose below. Leaves almost erect, 
when dry closely appressed, short (i f lines), straight, rigid, fragile, 
quickly narrowing usually from the very base, lanceolate-subulate, 
margin slightly recurved above the base, towards apex finely 
but acutely denticulate ; nerve strong, yellowish, excurrent 
in a cuspidate point ; areolation narrow and dense, papillose ; the 
upper shortly and very narrowly rectangular, at base larger. 
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pellucid, a few rows at margin wider, quadrate. Seta erect, 
slender, pale, faintly angular above ; capsule erect, symmetrical , 
small, oval-globose, narrowly striate ; lid convex ; peristome 
simple . Synoicous. 

Hab. On earth or rocks. Near Maresfield, Sussex {Davies) ; Radnor 
[Binstead) . Fr. spring. 

B. stricta is a southern species, only known in this country from the above 
localities, and probably extinct in the former. In its straight rigid leaves 
it is only approached by B. ithyphylla, which is quite distinct in its longer 
areolation, and in the well-marked sheathing leaf-base ; in some respects, 
indeed, the present species more resembles in appearance a species of 
Campy lopus than a Bartramia. 

The base of the leaf in this species is of a rather unusual, almost 
triangular shape, owing to its rapid narrowing from the line of insertion. 


3. Bartramia ithyphylla Rrid. (Tab. XXXVIII. H.). 

Densely tufted, 1-2 inches high, silky , bright glaucous green 
or yellowish ; leaves crowded, 2-2\ lines long , divergent from 
an erect , sheathing , glossy, white, scariose base, straight and rigid ; 
when dry erect and straight, rarely slightly flexuose ; limb 
very narrowly linear-subulate, suddenly contracted above the 
oblong base, which is wider at the shoulders than at the insertion ; 
margin plane, sharply and closely denticulate above ; nerve 
strong, indistinct in the limb, excurrent in a fine denticulate 
subula ; basal cells hyaline, very long and narrow, 4-10 times as 
long as broad, linear ; in the limb shorter, 3-6 times as long as 
broad, opaque and obscure, sharply papillose. Capsule as in B . 
pomiformis, on a usually rather longer seta. Synoicous. 

Hab. Clefts of mountain rocks, frequent. Fr. summer. 

Superficially resembling B. pomiformis , this species is really very distinct, 
and may be distinguished from it in the field by the divergent leaves and 
suddenly widened leaf-bases, which by their white, shining surface and erect, 
sheathing position give a very distinct appearance to the stem. In the 
former plant the leaf -base, although somewhat white and shining, is very 
rarely so distinctly so as in the present species, nor is it ever so sheathing 
nor so clearly differentiated from the limb of the leaf. The more rigid position 
of the leaves when dry will also as a rule distinguish the present plant. In 
B. pomiformis they are generally more flexuose, often strongly curled. 

The nerve is usually said to occupy the greater part of the width of the 
limb, but if the leaf be treated so as to render it more translucent, it will be 
seen that the nerve is really comparatively narrow and that the lamina 
continues wide until very near the apex. The areolation is quite distinct 
from that of B. pomiformis, or, indeed, of any of the species ; that of B. stricta , 
which most resembles it, being smaller, shorter and more distinct. 


4. Bartramia pomiformis Hedw. (Bryum pomiforme L.) (Tab. 
'.XXXIX. A.). 

Loosely or densely tufted, soft, yellowish green or pale bright 
glaucous green, less often dark green, tomentose below, very 
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variable in height (1-3 inches) and other characters. Leaves 
long ( 2-2 1 lines) , patent , somewhat flex nose, usually stellately 
spreading "when seen from above, generally crowded ; when dry 
more erect, somewhat crisped ; very narrowly linear-subulate from 
a paler , hardly expanded and not or scarcely sheathing base / margin 
narrowly recurved for nearly the whole length of the leaf, or 
slightly thickened above, sharply serrate for most of its length in 
two rows, both on the actual margin and at the folded edge ; nerve 
rather narrow, excurrent in a spinulose-denticulate subula ; cells 
above papillose , short , elliptical or snbqiiadraie-ronnded , at base 
elongated, linear, hyaline. Seta about f an inch long, erect ; 
capsule much exserted, cernuons , about 1 line in diameter, deeply 
sulcate. Autoicous or synoicous ; male flower just below, and 
hardly separated from the fertile flower. 

Var. p. crispa B. & S. (Bartramia crisp a Swartz). Taller , 
in looser tufts ; leaves less crowded, longer , more curled when dry , 
the base more distinct, the innovations of the year often over- 
topping the ripe fruit. 

Hab. Sandy banks and clefts of rocks, common. The var. f} on shady 
rocks on mountains, less frequent. Fr. spring. 

The commonest species, and very variable. In lowland habitats it is 
short, pale green, loosely tufted, with laxly set leaves ; in rocky mountainous 
localities it becomes much more densely tufted, with dense leaves, and usually 
of a more dingy tint ; in similar but more shady or moister situations it 
passes into the var. crispa, which in its extreme forms becomes almost 
indistinguishable, without fruit, from B. Halteriana. It is at once known 
from the last species by the short, less opaque areolation and the leaf-base not 
suddenly dilated and not sheathing ; from B. siricta by the flexuose, spreading 
leaves, of different form, and from B. Oederi by the highly papillose areolation 
and longer leaves. 

The margin of the leaves is almost always revolute, but occasionally 
quite plane. It is, perhaps, worth noting that in the species of Bartramia 
and Philonotis, and most noticeably in those with larger fruits, the capsule, 
if it becomes fully matured before being emptied of its spores, retains its 
globular shape and somewhat glossy surface ; if, however, as often happens, 
it is gathered before they are quite mature, even though the peristome is 
fully formed and the lid ready to fall, the capsules shrink in drying and 
elongate considerably, becoming oval-oblong and curved, and of a duller 
surface. This is, perhaps, most noticeable in the next species, but in the 
present and the preceding it is also quite evident, and on the same tuft capsules 
may often be found in both states and yet apparently in the same stage of 
maturity. The fruit is very persistent, and old setae of several years' standing 
may frequently be found. • 


5. Bartramia Halleriana Hedw. (B. norvegica Lindb., Braithw 
Br. M. FI.) (Tab. XXXIX. B.). 

Tall and robust , in large, soft tufts, 2-4 inches high or more, 
bright green above, brown and tomentose below. Leaves rather 
distant, very long (2^-3 lines), fron an erect sub-sheathing base 
divergent, spreading and flexuose, often subsecund ; when dry 
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more or less crisped in the upper part, but usually rigid and little 
altered towards base ; resembling those of B. pomiformis but 
with a slightly wider leaf base, which is a little more rapidly 
narrowed into the limb ; areolation, nerve and margin as in that 
species. Capsules often in pairs, seta short , curved , secund, not 
or hardly exceeding the leaves in length ; capsule rather large ; 
longer than that of B . pomiformis when becoming elongated as 
described under that species, and deeply furrowed. Inflorescence 
as in B. pomiformis. 

Hab. Damp shady rocks, usually near water, in mountainous districts ; 
not common. Fr. summer. 

The most beautiful species of the genus, and quite distinct in its more 
distant, longer leaves, and the short arcuate setae. The stem continues 
growing above the flower, so that in a very short time the fruit becomes 
lateral ; and as it is persistent, the capsules of several successive years may be 
found clothing the stem at regular intervals, all turned to one side and 
presenting a very neat and beautiful appearance. 

The tall lax forms of B. pomiformis var. crispa so closely conform to the 
present species both in general appearance and in the form and structure of 
the leaves that it is sometimes quite impossible to distinguish them without 
fruit. I have, indeed, found the two growing closely intermixed, and with 
setae of very varying lengths ; but I am strongly inclined to suspect here a 
hybrid between the two species. As a rule, however, the leaves of the present 
species are mere loosely set on the stem, less glaucous in colour, more divergent 
from the stem just above their base even when dry, and in their upper part 
more ascending, those of B. pomiformis tending to a spreading direction, so 
that each stem, looked at from above, has a somewhat stellate appearance. 


71. PHILONOTIS Brid. 

Plants variable in size, often tall, stems with fasciculate 
branches, producing whorled innovations below the inflorescence ; 
densely radiculose below. Leaves short ; in the dioicous species 
often of two forms, those on the stem of the male plant more 
distant, appressed, less acuminate ; cells Usually papillose. 
Capsule cernuous, smooth or striate. Inner peristome with the 
cilia well developed. Paludal mosses, for the most part. 

A rather large and very natural genus, differing from 
Bartramia, as regards our species, in the short, oval or lanceolate 
leaves, the whorled branching, the discoid male flowers (in the 
dioicous species), and the cilia of the inner peristome. The 
dioicous species are widely distributed and very variable, and 
consequently present great difficulties to the systematist. 

„ P ERIV - ^(.Ao-(philo) loving, and vans (notis) moisture; 
alluding to the habitat of most of the species. 

1 /? lant minute ; seta curved ; peristome absent i. Wilsoni 

l straight ; peristome present 2 
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9 /Stem under Finch ; autoieous; male flower geinmiform 2. rigida 

** \ Stem usually over one inch ; dioicous ; male flower discoid 3 

f Tufts loose, without tomentum ; Is. wide-ovate, lower obtuse, cucullate 

3 4 3. var. adpressa 

g Tufts usually matted with tomentum ; Is. acute or acuminate 4 

f Plants very small, leaves not secund, singly toothed at margin 

4 4 5- capillaris 

L Plants larger, leaves doubly toothed at margin, at least below' 5 

g /Leaf margin plane, leaves not plicate, second . ....3*. caespitosa 

\ Leaves plicate, margin revolute, nerve strong 6 

f Ls. falcate, median and upper cells wdde, perigonial bracts acute ^ 

64 4 . calcar ea 

[Ls. not falcate, upper cells very narrow^ perigonial bracts obtuse 7 

f Ls. spirally arranged ; nerve thick, with numerous high papillae at back 
74 3*. r scriata 

gLs. erecto -patent ; nerve almost smooth at back..... .3. font ana 


A. PHILONOTULA C.M. 

Small, procumbent plants, irregularly branched ; leaves not 
dimorphous. Synoicous or autoieous. Male flower geinmiform. 


1, Philonotis Wilsoni Braithw. ( Bartramidula Wilsoni B. & S., 

Schp. Syn.) (Tab. XXXIX. D.). 

Very small , slender, about J-inch high, pale green, in small 
loose silky tufts. Stems procumbent at base, branched in whorls 
from below the flowers. Leaves small, ovate-lanceolate or 
lanceolate-subulate , more or less longlv acuminate, denticulate 
above, with plane margins ; cells at base lax, rectangular, gradually 
narrowing above, at apex shortly linear, faintly papillose, nerve 
vanishing at apex, rarely slightly excurrent. Seta arcuate , often 
two or three from one perichaetium, about 3 lines in .length ; 
capsule cernuous or pendulous, small, globose, very slightly tapering 
to the seta, not striate, thin and membranous in texture, slightly 
rugose when dry ; lid convex ; peristome, none. Synoicous. 

Hab. On the ground on mountains, very rare. Fr. autumn. 

This very beautiful little moss has only been found in four localities, 
two in Ireland and one each in Scotland and Wales, and out of Britain in a 
single station in Fernando Po ; much of its beauty arises from a delicate pink 
tinge to the capsule, -which is lost in herbarium specimens. 

2. Philonotis rigida Brid. (Tab. XXXIX. C.). 

In small dense tufts, brownish green. Stems short, with 
longer, rigid, stellate branches, fragile. Leaves more or less 
erect or erecto-patent, straight and appressed when dry, crowded , 
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small , straight, rigid , narrow , lanceolate-subulate ; margin plane 
or slightly reflexed, sharply denticulate, nerve strong , prominent 
at back, excurrent in a short, fine, cuspidate point ; cells small, 
narrowly rectangular, slightly papillose, rather wider at base. 
Seta long for the size of the plant (£-1 inch), flexuose ; capsule 
large , globose, striate ; lid convex, apiculate. Autoicous ; male 
flower near the fertile, gemmiform. 

Hab. Sandy banks and rocks, in warm or sheltered situations, rare. 
Fr. early summer. 

A southern species, chiefly found on the southern coasts of England and 
Ireland, but also recorded from a few localities further north, and even from 
the Orkneys. The fruit is large for the plant, and when present there is no 
difficulty in recognising it ; and even when barren, the rigidity of the whole 
plant, the very narrow, straight leaves, hardly altered in drying, and the 
small size of all the parts, easily distinguish it from the species of the succeeding 
section ; it is a larger plant than the preceding, with quite different fruit. 


B. EU-PHILONOTIS. 

Usually robust and erect ; stems usually straight and 
regularly branched. Dioicous. Male flower discoid, terminal. 


[The European plants comprised under this Section are 
closely allied to one another, several of them are extremely 
variable, and intermediate forms in many cases exist. The 
difficulty of determining their true position is also enhanced by 
the frequent sterility of the plants, barren stems alone, or stems 
possessing only one kind of flower, being often found. I am 
strongly of opinion that a comparison of a complete series of the 
European plants would reveal so many slight gradations and 
such a constant presence of intermediate forms as to render, it 
necessary to group them all round P. fontana within the limits 
of a single species. Boulay, indeed, in his Muscinees de la France, 
has suggested and in fact carried out this view, and Theriot 

(Muscinees de la Sarthe, 1899, and Supplement, 1901) has 

shown good grounds for considering that P. fontana is united 
by a series of intergrading forms on the one hand with P. calcarea 
and on the other with P. capillaris and the continental P. marchica. 
Valuable work has been done on the continent of late years on 
this genus, by Dismier, Loeske, and others ; the principal 
conclusions arrived at are that certain forms, notably, the 
" adpressa ” form and the lax-celled, delicate form, are not inde- 
pendent groups, but may be found as parallel derivatives of several 
species. I have therefore reduced P. adpressa to the rank of a 
variety. I do not think however the case is established with 
regard to P. seriata , which I have retained as a sub-species.] 
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8. Plinpnotis^ foil tana Bricl. ( Mnium font an urn L.) (Tab. 

In its typical form growing in tall, wide tufts, loose above, 
but closely interwoven below with tomentum, usually yellowish 
green, but not unfrequently of a pale glaucous green' Plant 
slender, 1-6 inches high or more, occasionally forked, usually 
producing several branches below the flowers, stem fragile, red. 
Leaves ovate -lanceolate, more or less longly acuminate, usually 
imbricated all round the stem , very little turned to one side , appressed 
when dry ; generally with 1-2 more or less distinct plicae on each 
side of the nerve , margin usually distinctly revolute (one side generally 
more strongly than the other, or one side only), denticulate 
in two rows with the papillae and the transverse walls of the cells, 
fserve rather strong, smooth or only lightly papillose at back, 
usually more or less excurrent, especially in the upper leaves * 
cells rectangular, towards the base rather loosely so, gradually 
narrower above, the median about 6~io ft wide , in the acumen 
narrowly linear-vermicular ; all somewhat incrassate and more or 
less strongly papillose at one or both ends. Leaves of the male 
stems more distant, appressed to stem, smaller, less acutely 
acuminate, with a shorter nerve. Seta dark red, i-H inches 
long; capsule large, brown, thick-walled, striate, when dry 
sulcate, often slightly elongate and ovate. Male flower large 
bright, reddish brown, the bracts spreading, almost horizontal* 
widely ovate-triangular from an erect base, obtuse and usually 
rounded at apex, serrate , nerve broad , thin, becoming indistinct 
and vanishing below the summit. 

Var. tomentella ' (P. tomentella Mol.) (Tab. XXXIX F) 
lulls compact densely tomentose ; stems very slender, leaves small' 
narrow, lanceolate, narrowly and finely acuminate, hardlv plicate’ 

nerve usually longly excurrent. J 1 ’ 

Var. y. falcata Brid. Leaves falcato-secund, brandies hooked 
01 apex. 

WoT ar 'r^ a ‘{P n y a ( F ^S\ Loes ke & Moenk. (P. adfiressa. Ferg., 

Sdf d mwr ? 'yvW ffS c Stirt ' in Ann. Scot Nat. Hist, 
xvii, 173) (Tab. XXXIX. H.). Stems very slender and elongated, 

ln , c ies reddish below, easily separating, not or hardly 
radicuiosc, weak and fiexuosc. Leaves not crowded, appressed 
flaccid, very widely ovate from a broad, amplexicaul, slightly decurrent 
base, with one or two plicae on each side, concave, the lower obtuse 
and cucullate , the upper gradually more pointed, but rarely much 
acuminate ; nerve very strong, highly carinate, ceasing below 
apex or excurrent in the apical leaves ; margin more or less reflexed 

?C'S“ s r pil1 ”- Stam «* mak I’ 1 "* 5 s ““'y 

_ Var. e. ampliretis Dixon, Journ. of Bot. 1902. p. 71 (P laxa 
Limpr.) . Stems exceedingly slender, filiform, weak, scarcely 
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branched ; leaves distant, widely spreading , not plicate, plane at 
margin ; nerve narrow, scarcely excurrent ; all cells lax, thin- 
walled, chlorophyllose, about 10 fi wide in upper part of leaf, very 
large and wide below. 

Hab. Peat bogs and springs. Common in mountainous districts. 
The var. jS at higher altitudes, usually by streams or among rocks. The var,. 
y, Wales, Scotland. The var. 8 in springs and moist places on high mountains, 
usually sterile. The var. € in springs and wet places, rare and sterile. Fr. 

summer. 

The forms of this protean plant are endless, and no good purpose seems 
served by giving varietal names to the numberless variations which occur.. 
The var.” tomentella, however, (var. compacta Schp., p. p., Handb. Ed. 2) 
includes within narrow limits a series of forms of very similar habit,, 
remarkable for their slenderness, compactness, densely tomentose stems,, 
and uniform, narrow leaves, very finely acuminate, and with the nerve 
frequently longly excurrent (though occasionally vanishing), — the exact 
antithesis, in fact, of the var. adpressa. The var. falcata, as described by 
Braithwaite, is evidently an intermediate form between the present species 
and P. calcarea. The falcate direction of the leaves is however in itself neither 
important nor uncommon, and it is quite clear that different authors by no 
means intend the same plants by this name (of. description of P. seriata). 

A distinct tendency will usually be found in the upper leaves of var., 
adpressa towards the normal, acuminate form of P. fontana, with excurrent 
nerve ; and it may be questioned whether, at the most, var. adpressa shows 
any wider variation from the typical form than does, in exactly the opposite 
direction, var. tomentella. It is in fact rather a form produced by local 
conditions (extreme altitudes and much moisture among them), as is evidenced 
by the parallel forms that occur in P. caespitosa and P. seriata . The wide, 
distant, erect and appressed leaves, not spreading nor falcate, very shortly 
pointed or even obtuse and cucullate, the slender stems only slightly radiculose 
and not coherent, render it, however, easy of recognition. 

The arrangement and direction of the leaves resembles very nearly that 
of the special leaves on the male stems of P. fontana. 

I gathered var. adpressa in fruit and with perigonia on Ben Voirlich 
(L. Earn) in 1897, and have since found the male plant in one or two other 
Scotch localities. 

P. fontana frequently grows among rocks in and by mountain streams, 
and usually then departs widely from the typical form, very often in the 
direction of greater slenderness, with longer more undivided stems, usually 
barren, and with the leaves mostly shorter and smaller, the colour as a rule 
darker and more lurid, not uncommonly almost black. Very slender forms 
may be found approaching P. capillaris, while robust plants are not 
"infrequently seen which in the barren state are very difficult to separate 
from P. calcarea . 

I have omitted var. pumila (Turn.), which appears to be a weakly 
marked and indeed rather doubtful variety. 

The var. ampliretis is fi very extraordinary plant, and is perhaps, only a 
very extreme aquatic state. Parallel forms occur in P. caespitosa, etc. 


* FMlonotis caespitosa Wils. (Tab. XXXIX. G.). 

Shorter, more slender, soft or rigid, stems often curved at 
the tips, less branched. Leaves less closely imbricated, homo - 
mallous, small, shortly pointed , not plicate, margin plane ; fruit 
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Hab. Bogs and wet heaths, rare, and not found in fruit in Britain. 
The var. ft rare ; Wilts. (Hurst). Fr. summer. 


Ihe characters drawn from the leaves (secund, with plane or almost 
plane margins, and not plicate) seem to have more weight than the form of 
the perigonial bracts ; though neither organ is free from variation, and 
transitional forms to P. fontana undoubtedly occur. 

The male flowers are rare. In P. capillaris and P. calcarea the bracts are 
considerably longer than broad, and more narrowly acuminate than in the 
present plant, where they are almost as wide as long, so that their outline is 
nearly that of an equilateral triangle. In degree of acuteness however they 
vary very greatly, even in the same tuft, and I have occasionally seen some 
flowers with the inner bracts quite obtuse, and others sharply acute and even 
acuminate in the same gathering. Moreover, certain small forms of P. fontana 
differing m other characters from P. caespitosa , have the bracts somewhat acute! 
Theriot considers that it forms the connecting link by which P. fontana 
passes, by two distinct chains of forms, into P. calcarea on the one hand 
and through P. capillaris into P. marchica on the other. 

The homomallous leaves may generally be looked upon as a reliable 
character. 

The var. adpressa is an exact parallel to that of P. fontana (P. adpressa 
berg.). 


The stout red papillose nerve and peculiar arrangement of the leave 1 
iorming m the more typical specimens distinct spiral ridges on the stems bot' 
m the wet and dry state, are the most obvious characteristics of this plani 
WP 6 i a ra . ar . k , ecl appearance under the lens. The seriate arrangement i 
however less visible where the leaves are more distant. Husnot consider 
£dP ata - a J°l m mter ™ e , dlate between P. fontana and its var. falcata, Th 
forms has , , no d ° ub t “icludled and was probably intended to include 

forms which would now be termed P. senata ; but it would surelv be mor 
accurate to say that the forms with spirally twisted leaves and thick papilloS' 
andtmn^ferSi “ C p ded > lnd er P. fontana var. falcata must now be separate! 
or lit, J f ’ Se l Wta ' S ° °; lg 38 * he latter 58 held to deserve independon 

with fiwno k : th ° var - being restricted to forms of P. fontam 
with falcate leaves, wanting the special characters above described. ' 


as in P. fontana. Male plants with small, appressed, less acuminate 
leaves ; perigonial bracts wide, short, usually acute, with nerve 
distinct, reaching apex. 


Var. /?. adpressa Dism. Stems loose/scarcely radiculose ; 
leaves often appressed , widely oval, very shortly acuminate. 


* Philonotis seriata Mitt. (Tab. XXXIX. L). 

Resembling P. fontana but more robust, reddish below, 
tomentose. Leaves (especially where crowded) spirally 
imbricated both wet and dry, rather long, falcate, often widely 
pointed, plicate; nerve very strong, red, strongly papillose at 
back, not much excurrent ; fruit and male inflorescence as in 
P\ fontana . 


° n hi S h mountains, Scotland, rare; fruit not found in 
Britain. I<r. summer. 
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I have gathered P. seriala in numerous localities, in Britain and on the 
continent, and have always found it well marked and very constant in its 
characters, very rarely showing any tendency to approach other forms, 
although sometimes mixed with them. It is in my opinion one of the best 
marked of the P. fontana group. 

A form with appressed, shortly pointed leaves, occurs in this as well as in 
P. fontana and allied species, and has been given varietal rank by continental 
writers as var. adpressa. 


4. FMlonotis calcarea Schp. (Tab. XXXIX. J.). 

Usually a more robust plant than the stoutest forms of P. 
fontana, of a vivid bright or pale green , rarely brownish or yellowish 
green. Leaves larger , longer, more regularly falcato-secund , 
with a stouter nerve , margin usually widely revolute only on 
one side, areolation larger and wider, about 10-15 /x at middle, 
less incrassate and more pellucid, papillose ; leaves of male plant 
less crowded, but otherwise little differing. Capsule large , 
resembling that of P. fontana. Perigonial bracts acutely acuminate , 
much longer than broad , nerve well defined , reaching apex. 

Var. j3. mollis Vent. Very slender , shorter, not tomentose 1 
leaves much more distant, small , soft , ovate-lanceolate ; nerve 
narrower, cells almost smooth. 

Kab. Bogs and springs in calcareous districts ; not uncommon. The 
var. g rare. Fruit rare, summer. 

In its typical and most common form, the colour and size of this species 
readily distinguish it from P. fontana , and the strong nerve and laxer areolation, 
rendering the leaf more pellucid, are also characteristic, as are also the length 
and direction of the leaves. I have, however, found plants with much more 
slender stems, and with the leaves in size and direction exactly as in P. 
fontana , the bright green colour and the nerve and areolation alone (besides the 
calcareous habitat) showing them to belong to this species ; and forms not 
unfrequently occur, principally alpine, which in size, colour and areolation are 
somewhat intermediate between the two species. The perigonial bracts, 
however, appear to be constant in their form and acuteness, and are probably 
to be relied on as a good specific character. 

The var. mollis may be an undeveloped form only, but it is very different 
in appearance and structure from the type, bearing somewhat the same 
relation to it, though less widely removed, that the var. ampliretis does to P. 
fontana. The colour is usually pale, yellowish or whitish, by which, as well as 
by the somewhat falcate leaves, it may be known from slender, lax forms of 
that species. 


5. Philonotis capillaris Lindb. (P. fontana var. capillaris Braithw. , 
Br. M. FI.) (Tab. XXXIX. K.). 

Very small, 1-2 inches high , stems extremely slender , almost 
capillary often bright red, slightly branched, often procumbent ; 
tufts bright or pale green ; hardly radiculose. Leaves very small , 
uniform , slightly homomallous or erecto-patent, narrowly ovate- 
lanceolate, finely acuminate, not concave nor plicate , margin 
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plane or slightly and very narrowly recurved, marginal teeth 
single , not in pairs, nerve rather narrow, usually vanishing in 
apex ; cells moderately lax, papillose. Perigoniai bracts 
spreading , sqnarrose or even slightly re flexed , rather long , variously 
acute ; nerve thin , rather indistinct, usually vanishing below apex . 
Capsule small, on a short seta. 

Hab. In clefts of rocks and beside springs ; rare. Fruit very rare, 
summer. 

■P. capillaris as here described, includes a number of forms characterised 
by the very slender, delicate habit, minute, uniform leaves, mostly with plane 
margins and free from plicae, with acute perigoniai bracts. Numerous 
forms occur on the continent, several of which have been recently separated as 
species ; Husnot has separated two forms, P. capillar is Lindb. with the 
perigoniai bracts e recto -patent, shortly pointed, with nerve reaching apex, 
and P. Amelia Husn. with the perigoniai bracts sqnarrose, even slightly 
reflexed, and much more longly and finely acuminate with the nerve excurrent ; 
to these Philibert (Rev. Bry. 1894, p. 8) has added another, P. Ryani , somewhat 
intermediate in the perigoniai bracts, but differing in the leaves ; and later 
(Rev. Bry. 1897, p. 2) he still further subdivides the group, relying especially 
upon certain details of peristome structure. It seems, however, scarcely 
safe to rely upon characters drawn from a single gathering of a limited number 
of specimens, and in any case the fruit is so rare in the plants of this group 
that it can scarcely afford any practical help, and I am inclined to think that 
it is best to unite under P. capillaris all the forms which do not differ in any 
important characters either in the leaves or male bracts. As far as our own 
British specimens go, none appear to belong to any of the continental segregates 
named above, and althoijgh there is some difference in the direction and degree 
of acuteness of the male bracts among our different plants, it is no more than 
occurs for instance within the limits of P. caespitosa, while the leaf characters 
manifest a considerable degree of constancy. On the other hand I have seen 
plants scarcely distinguishable in size and vegetative characters from P. 
capillaris , with the obtuse inner bracts' of P. fontana, and it is quite an open 
question whether P. capillaris has any more title to the rank of an independent 
species than, say, P. seriata. It must be remembered that the perigoniai 
bracts are always er ecto -patent for some time, and their direction must be 
determined from quite mature specimens. The above description refers to our 
British plants, so far as I am acquainted with them, alone. Owing to the facts 
referred to above, there has teen, and is, great confusion as to the name 
p. capillaris, but I have thought it best to retain it here. \ 

P. marchica , a continental species, is distinguished by the narrower 
male bracts, which are sub-erect, not spreading, and other characters. Some 
of our forms of P. capillaris nearly approach it, but the true P, marchica . 
has not yet been detected in Britain. 


78, BREUTELIA Schp. 

Tall, robust plants, with tomentose stems ; branches 
irregular. Leaves spreading and sqnarrose , plicate ; cells narrow. 
Capsule more or less pendulous , striate ; peristome as in Bartramia. 

A large genus of fine plants, the following species being the 
only European representative, and though not uncommon with us, 
a great rarity on the continent. 

Deriv. — After Breutel, a German bryologist. 
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1, Breutelia areuata Schp. ( Mnium arcuatum Dicks. ; Breutelia 
chrysocoma Lindb., Braithw, Br. M. FL ; Bartramia sub - 
virella Stirt. in Ann. Scot. Nat. Hist, xvi, 176) (Tab. 
XL. A.). 

Tall, robust, 3-6 inches long, bright or golden green, in large 
loose tufts. Stems covered with dense brown tomentum , often 
decumbent, forked, or with alternate branches, or with somewhat 
whorled branchlets below the flowers. Leaves large , equal in 
size, from an erect base, rigid, squarrose , cuspidate at the tips, of 
the branches, when dry somewhat shrinking, but hardly altering 
in direction , glossy , sub-scariose ; base somewhat sheathing, 
widening upwards from the insertion, then quickly narrowed and 
lanceolate, gradually tapering to a long, finety acuminate point ; 
3-4 deep narrow plicae on each side of the nerve. Margin plane 
or very narrowdy recurved, finely and closely denticulate ; nerve 
very narrow , reaching apex ; cells very narrow, linear, 4-8 times 
as long as wide, gradually becoming longer below, a few at basal 
angles wider and larger ; upper usually with a single sharp papilla 
at the lower end. Perichaetial bracts erect, not papillose. Seta 
short , red, arcuate, usually abruptly bent, almost geniculate, 
about the middle ; capsule orange-brown, large, striate, sulcate 
when dry, thin-walled ; lid very small. Dioicous ; male flowers 
terminal, discoid, bright golden brown, the perigonial bracts finely 
acuminate. 

Hab. Damp rocks, and in grassy spots, frequent by waterfalls and by 
mountain streams. Fruit very rare, autumn. 

A very fine species, having some outward resemblance to some species 
of Hylocomium, such as H. triquetrum or H. loreum, in the branching and the 
direction and form of the leaves, a resemblance which is increased by the 
plicate, sub-scariose leaves with almost Hypnoid areolation. The colour, 
as well as the dense felt-like coating of brown tomentum that covers the steins 
for the greater part of their length is however quite sufficient to distinguish 
it at first sight ; and in the sharp papillae and narrow, single nerve the leaves 
are also quite distinct from those of the species named ; the large, plicate, 
squarrose leaves, and indeed the general habit, fully separate it from any of 
the other species of the present Order. 


/Order XVIII. BRYACEAE. 

Plants usually tufted, the stems prod ucing numerou s innova- 
tions towards the base or below tRe inflareseence. Leaves usually 
increasing in size upwards and forming a comal tuft, the nerve 
long and frequently excurrent, the tissue usually thin and much 
shrunken when dry, with cells more or less rhomboid (less often 
hexagonal or linear- vermicular), prosenchymatous, smooth, thin- 
walled. Calyptra narrow, cucullate, smooth, soon falling off. 
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Capsule on an elongated seta, pendulous, or more or less inclined 
or sub-erect, never or very rarely erect ; symmetrical or nearly so, 
varying from rounded-pyriform to narrowly clavate, usually with 
I a shorter or longer, tapering, narrow neck, not striate ; lid convex, 

! i; mam ilia te or apiculate, rarely with a longer point (never rostrate 

m the British species except in Mnium). Peristome usually 
double ; outer teeth lanceolate, undivided, densely articulate and 
internally transversely trabeculate ; inner peristome thin, pale, 
usually of 16 more or less perforated processes alternating with: 
the teeth, with or without intermediate cilia varying in develop- 
ment and number, often nodose with short transverse appendages' 
at intervals (cf. Tab. LXIIL). F s j 

The typical "Bryoid” peristome will be found more fully 
described under Bryum. 

\ ver y large, family, for the most part presenting a con- 
siderable uniformity of habit, and for this reason forming a 
| natural group, but a difficult one for the systematist, and equally 

so for the student. J 

The descriptions of the size and form of capsule include the 
neck, unless otherwise stated. 



73. OEEAS Brid. 

1 lants densely tufted , stems slender. Capsule erect or in- 
clined, obovate-clavate with the distinct tapering neck ; peristome 
single or double, or absent. Inflorescence gemmiform , lateral 
Alpine rock plants . 

The species described below forms, with its varieties, the 
only European representative of the genus ; some of the varieties 
have been separated as species, and another species, Oreas 
Marhana , has been included, but turns out to belong to the 

Deriv.— opeas (oreas), belonging to mountains. 

1. Oreas Mielichhoieri Brid. ( MieMchhoferia nitida Hornsch 
Schp. Syn.) (Tab. XL. B.). 

Short very densely and, compactly tufted, deep silky green 
above dark brown below, 2-3 inches high ; stems very slender 
ngid, fastigiately branched. Leaves small, short, erecto-patent 
rather rigid, closely imbricated when dry, oblong-lanceolate or 
narrowly lanceolate, shortly pointed, margin plane, denticulate 
towards apex, nerve rather stout, disappearing below the point • 
cells narrowly linear-rhomboid, wider and rectangular at base a 
few at basal angles quadrate. Seta rather short, flexuose ; capsule 
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obovate or clavate, with a distinct neck, erect or more usually 
inclined, pale brown ; lid conical, obtuse or apiculate ; peristome 
single , of 16 narrow , linear teeth , widening and slightly con- 
fluent at base ; pale yellow. Dioicous ; male inflorescence 
gemmiform, lateral on the stem or branches. 

Var. ft. elongata B. & S. ( Mielichhoferia elongata Hornsch. ; 
0. Mielichhoferi var. comp acta Braithw., Br. M. FI. ; vars. gracilis 
and elongata , Schp. Syn.) . Short or tall ; stems extremely slender , 
with smaller, shorter , more closely imbricated leaves . Nerve 
narrower, cells laxer, more pellucid, all basal cells rectangular. 

Hab, The type not found in Britain. The var. elongata on wet alpine- 
rocks, very rare ; usually barren. Fr. autumn. 

This little moss is known by its very slender, compact stems, forming 
bright, velvety-green tufts, the leaves very small, but quite Bryoid in their 
structure. 

The opinion seems to be growing on the continent that the two plants here 
described as type and variety are in reality specifically distinct. In any case, 
the varietal name elongata is misleading, as it describes neither a constant 
feature nor the most important distinguishing character. 


74. OBTHODONTIUM Schwaeg, 

Small, delicate mosses, with narrow, flexuose leaves. Cap- 
sule small, erect or inclined, on a very slender seta, narrowly 
oblong with a slender, tapering neck. Peristome double ; outer 
teeth narrow, distant ; inner peristome a very short basal membrane 
with 16 processes, without intermediate cilia. 

Deri v. — op 0o-(ortho) upright, and oSovr-(odont) tooth ; 
alluding to the peristome. 

1. Orthodontium gracile Schwaeg. (j Brymn gracile Wils. ; 

Stableria gracilis Lindb,, Braithw. Br. M. FI.) (Tab. XL. D.). 

Stems densely tufted, slender , hardly branched, about 
inch high, rarely taller, bright green, silky. Leaves flexuose , 
when dry somewhat curled, very narrow, linear-setaceous, the 
upper longest (1-1J lines) ; margin plane, entire or obsoletely 
denticulate above, nerve vanishing at apex, narrow, rather indistinct 
above, areolation narrowly linear-rhomboid, at base wider, 
hexagonal-rectangular, hyaline. Seta short, less than \ inch 
high , pale, very slender ; capsule sub-erect, narrowly clavate , 
with a slender tapering neck, thin-walled ; lid acutely pointed. 
Peristome teeth incurved when dry, inserted below the mouth 
of the capsule. Processes smooth. Paroicous ; antheridia in 
the axils of the coma! leaves. 
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Var. /J. heterocarpa Wats, (in Journ. of Bot. 1922, p. 140) 
Capsule shorter , broader , often somewhat gibbous , and irregular ; 
frequently striate. Processes minutely papillose. Inflorescence 
heteroicoiis, — paroicous or with terminal or lateral male flowers. 

Hab. Rock faces ; and peaty soil at foot of trees ; more rarely on 
rotten tree stumps ; rare. The var. about Crowden, Cheshire and York- 
shire ; often on peat. 

A very rare and distinct species, hardly known outside Britain except 
in two or three French localities, and several recently discovered stations in 
California. In habit it rather resembles the Dicranaceae than a Bryum, 
and may easily be taken for one of these or for Campy lostelium saxicola 
without a reference to the microscope, when however, the areolation reveals 
its affinities ; the leaves also are much longer. It resembles Leptobryum 
in the leaves, but the areolation is wider and looser, and the fruit much 
narrower and indeed altogether different. 

The var. heterocarpa has a decidedly broader often pyriform capsule, 
which varies much in form, and in degree of striation, sometimes being nearly 
smooth. It is correlated with some vegetative characters, the leaves being 
usually shorter, with broader points, but they are not constant, and indeed 
all the characters noted are variable and indicate a certain amount of instability. 
The variety however is distributed over some considerable area in the district. 
Recent investigations indicate that it may prove to be a distinct species. 


75. LEPTOBRYUM Wils, 

Mosses with annual stems, not innovating above, slender . 
Leaves very narrow , setaceous , with narrow areolation. Capsule 
pyriform , pendulous , glossy. Peristome as in Bryum. 

The habit, and the narrow leaves with broad nerve, seem 
to justify the separation of the few species of this genus from 
Bryum, which they resemble in the fruit. 

Deriv. — A c 77To-*(lepto) slender, and Bryum. 

1. Leptobryum pyriforme Wils. (Mniutn pyriforme L.) (Tab. 

XL. C.). 

Closely tufted, pale shining green, silky ; stems $-1 inch high, 
very slender. Leaves erecto-patent or divergent, fl expose when 
dry, the upper longer, in a comal tuft, linear-setaceous , long, 
tapering to a subulate point, flexuose ; margin plane, denticulate 
above ; nerve strong, but rather indistinct, broad , occupying most 
of the acumen , slightly excurrent, cells very narrow , linear, pointed 
at the ends and prosenchymatous, or obtuse and parenchymatous, 
very long ; seta tall , slender, rather flexuose, orange, i ~2 inches 
high; capsule inclined or pendulous, pyriform with the long 
narrow neck, the capsule itself oval-globose , abruptly passing 
into the neck , thin-walled, very glossy, bright reddish brown. 
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rather wide-mouthed after the fall of the hemispherical, pointed 
lid. Peristome yellow, inner with long, appendiculate cilia. 
Spores 14-20 Synoicous , or imperfectly dioicous. 

Var. /?. minus Husn. (L. minus Philib.). Generally smaller 
in all its parts; leaves , seta , and capsule short , peristome pale, 
small, the cilia imperfect, without appendages . Spores larger, 
16-24 fi. 

Hab. Sandstone rocks, cinders, etc., often in hothouses, not uncommon. 
The var. 0, Coatham Marshes, Yorkshire, 1900 (Ingham). Fr. spring or 

early, summer. 

A very elegant and beautiful plant, both in the leaf and in the fruit, 
which, when present, is usually very abundant ; the setaceous leaves give it | 
the appearance of a Dicranella or Dicranodontium. Barren plants with 
terminal flowers often occur, having the appearance of male plants, but they 
contain abortive archegonia mixed with the antheridia. Small purplish 
bulbiform gemmae are sometimes produced on the stems or protonema. 

Leptobryum-. differs from Orthodontium gyacile in the more denticulate 
leaves with broader nerve and narrower areolation, as well as in the fruit. 
The burnished capsules are exceedingly pretty. 

The var. £ appears to me a starved form of the type, and I should not 
have admitted it as a variety were it not for the somewhat larger spores, a 
character of some value. 


76. WEBERA Hedw. 

(Pohlia Hedw., Braithw. Br. M. FL). 

Tufted, stems usually slender, rarely innovating above . 
Leaves usually rather narrow, becoming narrower in ike upper 
part of the stem, and often much longer in the coma, nerve rarely 
excurrent, cells narrowly rhomboid or almost linear, rarely wider. 
Calyptra small, very soon deciduous. Capsule pyriform to 
clavate, with or without a tapering neck. Peristome as in 
Bryum ; but cilia without appendages. 

J This genus differs from Bryum chiefly in the habit and in the 
usually narrower ^areolation ; still, there is a character about the 
plants belonging to it by which they may be generally known at 
once, produced by the narrower leaves, the stems usually more 
slender, less frequently innovating below the inflorescence and 
consequently not as a rule producing the densely crowded tufts so 
usual in Bryum. The nerve, too, always (in our own species) 
ceases below the point or, at any rate, fails to reach beyond it,, 
whereas in Bryum it is most frequently more or less excurrent.- 
The fruit generally shows a more marked differentiation between' 
the capsule and neck than is usual in the latter genus. 

Deriv. — After Weber, a botanist of Gottingen, 
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I f Ls. wide-ovate, entire, with reddish border of narrow cells... jo. Tozevi 
/ Is. not evidently bordered. 2 

of Is. very decurrent, the lower obtuse ; tufts red within. 6. LudwigU 

** /Ls. not or scarcely decurrent, usually acute or acuminate 

o f Cells wide, over 15 \i ; capsule very short and small 4 

\ Cells narrow, under 15 fi ; capsule longer or larger ,.5 

. f Plant soft, 1-3 inches; leaves glaucous •green....... 9. albicans 

/ Plant rigid, |~1 inch ; leaves not glaucous 8. carnea 

g / Capsule long and narrow, with long neck 6 

\ Capsule oblong or pyriform, neck short ....8 

^ /Neck very long, longer than capsule ; peristome with cilia... 2. elongaia 
/Neck shorter than capsule ; cilia absent cr rudimentary T...7 

y /Male flower gemmiform ; lid of capsule usually acuminate... j*. acuminata 
/Antheridia naked in axils of comal ls. ; lid usually muticous 1, ’polymorpha 

g / Upper Is. very long, shining, reddish at base... sfcrnda 

\ Leaves shorter, not red (except the nerve) 9 

q fParoicous, antheridia in the axils of upper leaves 10 

/Dioicous 11 

f Ls, acute, serrate above ; capsule usually contracted below mouth 
2Q J 4. nutans 

I Ls. sub-acute, often cucullate, sub-entire ; capsule small at mouth 
L 4*. cucullata 

\ 1 f Upper Is. nerved to apex, usually with axillary gemmae 12 

/Leaves not nerved to apex 13 

/ Gemmae few, or very small and egg-shaped 5. annotina 

/Gemmae very numerous, long and fusiform 5*. proligera 

23 /Leaves widely ovate, incurved when dry 7. commutata 

/Leaves narrow, straight and appressed when dry 7*. gracilis 


A. POHLIA. 

Slender ; leaves suddenly elongate and narrow in the comal 
tuft, with narrow, linear-rhomboid cells ; not bordered, nor 
distinctly dimorphous. Capsule inclined or horizontal, long- 
necked, oblong. Inner peristome with a narrow membrane, 
cilia absent or rudimentary ; processes entire or only slightly 
perforated. 


1. Webera polymorpha Schp. ( Pohlia polymorpha Hornsch., 
Braithw. Br. M. FI.) (Tab. XL. E.) . 

Variable in habit and in size of its parts. Slender, loosely 
tufted, usually about half-an-inch high ; stems almost simple, 
with a few innovations from the base, rarely from below the 
flowers. Lower leaves small, ovate-lanceolate , increasing in 
size upwards, the uppermost crowded, much longer, lanceolate, 
forming a comal tuft ; the leaves on the barren innovations 


76 , WEBERA. 


331 


usually sub-equal. Margin recurved below , plane above, more or 
less denticulate in the upper half, more strongly at the apex; 
nerve usually reaching to apex, brownish ; cells narrowly 
hexagonal-rhomboid, or linear-rhomboid, narrower at apex, wider 
and sub-rectangular at base. Seta very variable in length, 
inches long, slender, straight or curved ; capsule very variable, 
ovate-oblong with a tapering neck of varying length and distinct- 
ness, horizontal or slightly pendulous , reddish brown, i~i | lines 
in length with the neck ; lid convex, apiculate or shortly and 
-acutely acuminate. Peristome reddish brown , the inner paler, 
yellow, cilia absent or very rudimentary. Paroicous ; antheridia 
In the axils of the upper leaves, in pairs. 

Var. p. brachycarpa Schp. {Pohlia brachycarpa Hornsch.), 
Shorter and more compact in all its parts ; stems short, leaves 
•closer ; seta stouter, short ; capsule shorter , thicker , less tapering. 

Hab. On earth and among rocks on mountains, not common. The var. 
brachycarpa more rare. Fr. autumn. 

As its name implies, this is a most variable species ; many varieties have 
been described, but for the most part they are forms rather than varieties in 
the strict sense. The capsule .is almost always shorter, and, in proportion 
to its length, wider than in W. elongata, and is more inclined, often pendulous ; 
the inner peristome also has the cilia usually quite wanting. 


* Webera acuminata Schp. ( Pohlia acuminata Hornsch., 
Braithw. Br. M. FI.) (Tab. XL. G.). 

The only constant difference between this plant and W. 
polymorpha is in the inflorescence, which in W. acuminata is 
autoicous ; the male flowers gemmiform , below the fertile flower 
or on a short branch, with several small ovate bracts. The leaves 
are most frequently a little more rigid, the cells slightly longer, 
the lid of the capsule more acuminate, and the neck slightly more 
elongated and distinct, but these characters are by no means 
constantly present. 

Hab. In similar situations, but more frequent. Fr. autumn. 

There can be no doubt that the characters, beyond that derived from the 
inflorescence, which are sometimes given as separating W. acuminata and W. 
polymorpha are quite without value, both as to constancy and importance. 
This being the case, it is a manifest absurdity to found' two species upon 
differences which in such a closely allied plant as W. cruia exist in as great 
or even greater degree without being made the basis of even varietal distinction. 

W. acuminata varies in almost as great a degree as W . polymorpha, and on 
somewhat parallel lines ; the stem" 're sometimes much elongated, reaching as 
much as three inches in height, but^ ^kfs rarely the case. It is a more common 
moss than W. polymorpha , and plants^K^h a distinct narrow neck and longly 
acuminate lid may be generally anticipated to be the present sub-species ; 
but no diagnosis can. be safe without examination of the inflorescence. 
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2. Webera elongata Schwaeg. (Pohlia elongata Hedw., Braithw. 
Br. M. FI.) (Tab. XL. F.). 

Plants resembling W. polymorpha in habit, loosely or densely 
tufted, bright pale green, inch high. Comal leaves rather 
longer, lanceolate, nerve vanishing at or below apex, areolation 
narrow, linear-rhomboid, somewhat vermicular. Seta long , slender , 
i —2 inches high ; capsule sub-erect and inclined , rarely horizontal 
or very slightly drooping, pale, usually very long and narrow, 
clamte , lines long, the neck very long and thin , longer than 

the capsule itself . Lid conical, acuminate. Outer peristome 
yellow , inner with a short basal membrane, reaching about 
the height of the teeth, cilia two, short, not appendiculate. 
Paroicous ; antheridia in pairs in the axils of the upper leaves. 

Hab. Grassy banks and clefts of rocks on mountains ; frequent. Fr. 
autumn. 

W. elongata is a variable species, though not to the same extent as the 
previous plants ; and the capsules are sometimes difficult to distinguish 
from those of W. acuminata, This however, is rarely the case, and as a rule 
there is little difficulty in recognising the present species, the long, graceful 
seta, and the delicately poised capsule, longer necked, much elongated and 
slender, giving it a well marked aspect ; and the other characters italicised 
above have also some value. In my experience it is much more addicted to 
narrow crevices of rocks near streams than to the open, terrestrial habitats 
usually occupied by the preceding species. 

The capsule is often described as slightly contracted below the mouth, 
but this, I am inclined to think, rarely if ever occurs except where the capsule 
has dried before properly ripening. 

Plants collected by Mr. Young on Craig Ghaiileaeh, Perthshire, with the 
male flower terminal on a long' innovation, and with the '"peristome /nearly; 
that of W. acuminata, appear to belong to W. ambigua Limpr., described by 
Breidler, I think perhaps most satisfactorily, as "intermediate between 
W, acuminata and W. elongatay and for the present best placed here. 


B. EU- WEBERA. 

Leaves wider, without a distinct border, not dimorphous, the 
comal less suddenly elongated, the areolation usually wider. 
Capsule wider, with a shorter neck ; basal membrane of the 
inner peristome usually higher, cilia present, often perfect, not 
appendiculate ; processes usually with a more or less gaping slit 
along their median line. 

S. Webera eruda Schwaeg. (Mnium crudum L. ; Pohlia cruda 
Lindb., Braithw. Br. M. FI.) (Tab. XL. H.). 

Robust , 1-3 inches high, reddish brown below, glaucous 




76. WEBERA. 

upwards, the comal long lanceolate, not very acute 
P hardly altered m drying often deep re^at the 
' plane, faintly denticulate at apex or entire 
distinctly toothed in the upper ; nerve 
- a c, sub-vermicular, pointed and 
rather larger and rectangular at 
U5C ’capsule rather large, variable m 
■vlindrical, frequently curved upwards or 
. bright pale reddish brown, horizontal or sligh y 
when^dry often contracted at and for some distance 
neck rather short, thick, indistinct ; lid conical, 
" , ; basal membrane of inner 

‘the height of the teeth; cilia 2 or 3, well 
not widely gaping along the median slit, 
or dioieous. 

Clefts of rocks on mountains ; not uncommon. Fr. late summer, 
■fine and beautiful species, known at once by the metallic, almost 

.on much Wider, and the capsule much shorter and broader. 


elongate uj 
of rigid texture 
base, pellucid ; margin 
in the lower leaves, more 
ceasing below apex ; cells linear, 
prosenchymatous at the ends, 
base. Seta long, flexuose : < 

form, clavate-oblong or cy . _ 

■downwards, 1 
drooping, 1 
below the mouth , 
apiculate ; peristome pale yellow 
peristome hardly i t’ 
developed ; processes 
Autoicous, more rarely synoicous 


1. Webera nutans Hedw. (Bryum nutans Schreb. ; Pohlia 
nutans Lindb., Braithw. Br. M. FI.) (Tab. XL. I.). 

Variable in size and habit ; loosely or densely tufted, usually 
ieei> green pale brown below, shining, inches high. owe 
feaVef mall ovate and ovate-lanceolate, upper gradually much 
longer the carnal narrowly lanceolate with a long tapering acumen 
not S or rarely decurrent, when dry erect, somewhat shrinking 
and flexuose • margin somewhat recurved below, denticulate 
SWT ne™ stong, vanishing in or below apex ; aneolation 
resembling that of the last hut rather shorter and wider. Seta 
pale reddish, very variable in length (4-3 inches), capsule 
horizontal or sub-pendulous, variable in form and size, but always 
wider and less tapering than in the foregoing species, with a 
distinct but very short neck, dull brown, oblong or obovate, often 
somewhat gibbons on the under side, when dry frequently con- 
tracted below the wide mouth ; lid widely mamillate , annulus, 
broad ; peristome orange-yellow ; inner with a menahrane about 
half the height of the teeth, cilia two, well developed processes 
widely gaping at the median slit. Paroicous. Antheridia m the 
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Var. y. tricolor B. & S. (Weber a tricolor Hoppe & Hornsch.). 
More compact, with numerous sterile branches, their leaves sub- 
equal, ovate ; capsule short, wide , cernuous, darker on the upper 
side. 

Hab. Peaty and sandy soil, in woods and in sub-alpine districts. 
Common. The var. j3 on damp heaths, not uncommon : the var. y on 
mountains, rare. Fr. early summer. 

The commonest species of the genus, and perhaps the most variable. 
The colour is usually a very deep green, the texture soft, the whole plant 
slender. In neither the fruit nor the vegetative characters is it likely to be 
taken for any of the foregoing species ; in texture and habit it is entirely 
distinct from W. cruda , while the preceding species have narrower lower 
leaves, almost constantly narrower capsules with longer, narrower neck,, 
smaller mouth, and very different inner peristome. The following plants, 
with the exception of W. cucullata, are all dioicous. 

The . areolation of the lower leaves is often much wider than that of the 
narrower upper ones, and in fresh plants is highly chlorophyllose. When 
growing, as it frequently does, at the foot of trees in woods, it often forms 
large dense patches, with numerous slender barren innovations : this is the 
var, caespitosa B. & S. In this state it fruits less freely than in the other 
forms. 

A mountain or sub-alpine form which I have from very numerous 
localities, principally in the North of England and Scotland, bears a close 
resemblance to W. cmullata and W. commutata ; the stems are closely tufted, 
barren in nearly all the specimens I have seen, with looser or denser shortly 
and widely oval leaves with very short points, frequently decurrent at base,, 
with a stout nerve usually ceasing below the apex ; cells wide and short, 
as in W. commutata ; the tufts are often but not always somewhat glossy, 
the leaves often catenulate when dry. Altogether it forms a very distinct 
variety, which I cannot refer to any of the named European forms known to 
me, but I hesitate at present to describe it as new. A plant gathered by 
Lindberg in Ireland in 1893, and labelled by him “var. elata et compacta," 
may perhaps be the same thing. 


* Webera cucullata Schp. (Bryum cucullatum Schwaeg. ; Pohlia 
cucullata Bruch, Braithw. Br. M. FI.) (Tab. XLI. A.). 

Differs from W. nutans in the leaves usually, but not always 
less glossy , rather shorter, less pointed , often rather obtuse with 
the apex cucullate ; less strongly denticulate ; capsule more exactly 
pendulous , contracted at but not below the narrow mouth; lid 
small, conical, obtusely pointed ; peristome teeth narrower and 
less crowded ; cilia of inner peristome very short , fugacious, 

Hab. On earth and among rocks in mountains ; very rare. Scotland. 
Fr. late summer. 


The above characters are, as will be seen, hardly of first importance, 
and their value is greatly diminished by the fact that many of them, to say 
the least, are inconstant. Some specimens are fully as glossy as W. nutans , 
which is itself very variable in this respect, while in that species the leaves 
are very variable in size, and occasionally are cucullate, besides showing 
much variation in the amount of denticulation. The capsule in the present 
plant is occasionally, if not frequently, somewhat horizontal instead of 
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actually pendulous, while the narrow mouth, though a more constant feature, 
is not 'absolutely so. In all the capsules I have examined, the peristome 
teeth are narrower and more distant than in W. nutans , but this does not 
seem to have been generally noticed, and is therefore probably inconstant ; 
possibly, like the rudimentary character of the cilia, it is a condition of 
depauperation owing to the alpine situation. On the whole, therefore, it 
appears more satisfactory to subordinate the plant to W. nutans. 

The plant recorded in Ed. I. from Derbyshire, of which I had not at that 
time seen specimens, certainly belongs to the short-leaved, wide-celled variety 
of W. nutans referred to in the note above. 

The areola tion of the lower leaves is lax, but this is often the case in 
W. nutans ; in the comal leaves there is little difference between the two 
plants, though on the whole the cells are a little narrower and firmer in the 
latter. 


5. Web era annotina Schwaeg. (Mnium annotimim L. ; Pohlia 
annotina Lindb., Braithw. Br. M. FI.) (Tab. XLI. B.). 

Loosely tufted, pale or yellowish green, with straight , slender y 
rather rigid innovations. Leaves small, often decurrent, the 
lower ovate-lanceolate or lanceolate, upper longer and narrower, 
erect or imbricated when dry ; margin slightly recurved, 
denticulate above ; nerve reaching usually to apex ; cells rather 
small, narrowly rhomboid, not very chlorophyllose, the walls, 
firm. Barren stems usually bearing very small, green, scarcely 
stalked , ovate bulbils, several together in the axils of the leaves 
throughout the greater part of the stem . Seta red, flexuose ; capsule 
bright reddish brown, widely oval with a tapering neck of about 
the same length / mouth small ; lid conical, apiculate ; annulus 
broad ; peristome bright yellowish ; inner with the processes 
widely gaping, and cilia in pairs, long, rough. Cells of exothecium 
somewhat collenchymatous. Dioicous ; male inflorescence 
terminal, gemmiform. 

Var. j8. erecta Correns ( Trentepohlia erecta Roth). Leaves 
a little more crowded, sub-erect ; bulbils large , ovate, brown 
when ripe, single in the axils of only a few of the middle or upper 
leaves, which are rendered divergent by the size of the bulbils. 

Var. y. bulbifera Correns (W. bulhifera Warnst., W. annotina 
var. tenuifolia Schp., Handb. Ed. I.). Bulbils in number and 
position as in the type , but differing in structure ; somewhat 
distinctly stalked , ovate, the upper half being an empty hollow • 
space , arched over by the rudimentary leaf points. 

Hab, Sandy places and sandstone rocks ; not common. Fruit rare, 

. summer.; ': 

This species is very variable, and presents considerable difficulty to the 
student. The fruit is rare, and the gemmae, by which the plant may generally 
be known, are not always present, and when occurring exhibit a considerable 
variety of forms ; there is, moreover, nothing very distinctive in the leaves, 
though they are usually more delicate and less chlorophyllose than in IE, nutans 
and W.cucullata. 
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The straight, rigid sterile branches with uniform foliation, and the 
dioieous inflorescence, are characters of importance. The distinction often 
drawn between the various allied plants of this group according to the 
glossiness or otherwise of the leaves I have found quite fallacious. W. 
commuMa is exceedingly like forms of W. annotina, and in the absence of 
fruit very hard to separate ; it usually has more rigid, somewhat less crowded 
leaves, more constantly glossy ; when in fruit the longer neck and 
collenchymatous cells of the present plant distinguish it. 

The varieties described above seem of more value than those depending 
on the form and structure of the leaves alone, but I am somewhat inclined to 
doubt their stability. Other distinguishing characters have been described 
as to leaf * form, habitat, etc,, but they do not appear to be constantly correlated 
with the form of the bulbils. 

Nor do the bulbil characters afford an absolutely clear-marked test, 
Mr. Hurst, for instance, sends me from Wiltshire a series of forms showing some 
stems with “annotina” bulbils, others with large single bulbils hardly 
distinguishable from the “erecta” form, and a few with both forms of bulbil 
on the same stem. 


* Webera proligera Bryhn ( Pohlia proligera Lindb.) (Tab, 
XLI. C.). 

Slender, bright pale green , in lax tufts or gregarious ; leaves 
rather longer and larger than in W. annotina. Bulbils very 
numerous in the axils of all the leaves in the upper half of the 
, stem ; long and narrow, fusiform, with longer, narrower, somewhat 
; twisted points. Neck of capsule slightly shorter, cells of 
exothecium not collenchymatous. 

Hab. Sandy ground and sandstone rocks, not rare. Fruit, very rare, 
summer. 

A very distinct plant in the form of the gemmae, which are like no 
others of our species, more resembling, indeed, those of Plagioihecium elegans. 
Their form has been somewhat aptly compared to that of an empty glove, 
i The difference in the exothecium cells appears also to entitle it to a somewhat 
higher position than the above described varieties of W. annotina, but the 
fruit has been so rarely gathered that this may possibly prove to be less 
constant than is supposed. Other characters I And unreliable ; Limpricht 
describes the present plant as glossy and thus differing from W. annotina , 
which, is said to be without gloss, but Mr. Nicholson gathered fruiting IF. 
proligera in Cornwall, entirely without gloss, side by side with W. annotina 
(as shown by the bulbils), which was decidedly * glossy. The form and 
disposition of the leaves I find to be equally variable. As a rule, however, 
it is a softer, weaker plant than W. annotina , of a brighter green and with 
less rigid leaves. I have gathered it two inches high in the Pyrenees. 

Continental writers separate our plant (as W. annotina var. decipiens 
' Loeske) from proligera , basing the distinction on certain leaf characters and a 
- slight difference in the form of the gemmae. The latter character at least 
does not appear to me of great value, and on the whole it seems to me best 
to include all forms under W. proligera. 

W. proligera is in part at least identical with W. annotina var. angusti folia 
Schp. V- V - ' v. , 
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6. Webera Ludwigii Schp. (Bryum Ludwigii Spreng. ; Pohlia 
Ludwigii Lindb., Braithw. Br. M. FI.) (Tab, XLI. D.). 

Rather robust, loosely or densely tufted, soft, deep or bright 
green above, with a strong vinous red tinge below , 1-2 inches 
high, stems red, decumbent or erect. Leaves on the barren shoots 
sub-equal, widely oval, obtuse or obtusely pointed , when dry somewhat 
imbricated and not much altered , strongly decurrent , margin narrowly 
recurved, obtusely denticulate at apex ; nerve red in the older 
leaves, ceasing below the apex ; areolation narrowly rhomboid- 
hexagonal, thin-walled, much wider than in any of the preceding 
species . Comal leaves of the fertile stems larger and more acute. 
Capsule sub-pendulous, pyriform with a short neck, annulate ; 
peristome pale yellow, inner with 2-3 cilia between the processes. 
Dioicous . Male flower terminal, gemmiform. 

Var. latifolia Schp. Tall, robust , 3-5 inches high , bright 
green above, bright reddish brown below. Leaves large, widely 
ovate-cordate , obtuse or pointed, concave ; cells larger. 

H.\b. Springs and earth among rocks in high alpine localities, rare ; 
usually sterile. The var. /J in alpine streams and springs, very rare. Fruit 
very rare, late summer. 

A very distinct species, easily known from nearly all of the genus by the 
ruddy interior of the tufts, the wide, generally obtuse leaves with lax 
areolation, and especially by the decurrent base of the leaves, forming wings 
for some distance down the stems. W. commutata differs in the absence of the 
vinous red colour, the leaves smaller and hardly decurrent, and the smaller 
size ; W . albicans in the colour, the less decurrent leaves with plane margins 
and exannulate capsule, while all the preceding species differ in the narrower 
leaves and cells. 

The var. latifolia is a very striking form, the leaves and habit reminding 
us of ' Bryum. turbinatum var. latifolium . A study of a large number of forms 
has decided me in dropping the var. data Schp. I am not aware that any 
original specimens exist (there are none in either Schimper’s or Hunt's 
herbarium at Kew), and Schimper’s description does not imply any marked 
deviation from the ordinary forms, which frequently attain a similar stature, 
3-1 inches, without showing any difference in the leaf from the type, which, 
moreover, varies considerably in the amount of serration of the leaves and 
their acuteness, as well as their texture, without being correlated with the other 
'.characters; of the var." data. 

An abnormal form of W. Ludwigii occurs with many of the leaves broadly 
rounded, circular in outline and cymbiform, as in Bryum cyclophyllum . 

There is a specimen of var. latifolia Schp. in his herbarium at Kew 
(Salzburger Alpen, Funck), with which our British plant agrees very well. 

W. Schimperi Wils. MS., non W. Schimperi (C.M.) Schp., (Ben Tawers, 
1868; Snowdon, 1865, Hunt), is perhaps identical with the var. data ; at any 
rate, it agrees in its acute leaves and marked serration with the description of 
that variety, but I should net consider it more than a slender form of W. 
Ludwigii.-- 

Webera commutata Schp. ( Pohlia commutata Lindb., Braithw. 
Br. M. FI.) (Tab. XLI. E.). 

Closely allied to W. Ludwigii , but smaller and differing in 
the colour, not reddish below, but either pale brown or blackish, 
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dull pale green above or glossy ; slender, with elongated barren 
shoots, the leaves small, widely oval, short and shortly pointed or 
sub-obtuse , when dry closely incurved and imbricated , giving a 
catena l ate appearance to the stems ; not or very slightly decur- 
rent ; margin plane or very slightly recurved ; nerve very strong 
and thick , vanishing below apex ; cells wider (in proportion to 
their length) than in W. nutans . Capsule sub-pendulous, dark 
purplish red, oval-pyriform with a tapering neck, shorter than the 
sporangium ; lid conical, apiculate. Cells of exothecium not 
collenchymato us . Dioicous . 

Var. j8. catenidata Dixon (Bryum catenulatum Schp.). More 
robust , rigid ; leaves larger , w r hen dry rigidly incurved and turned 
to one side, giving the stem a slightly spiral, strongly catenulate 
appearance, 

Hab. Rocks on high mountains, rare. The var. g, Ben Lawers. Fr. 
late summer. 

This is certainly distinct from W. Ludwigii , not only in the colour, 
which exhibits nothing of the vinous red tint of that species, but also in the 
leaves, which are usually smaller, not or hardly at all decurrent, rarely obtuse, 
or sub-obtuse, and in the nerve which is very stout, especially in the lower 
part of the leaf. It varies considerably ; an elongate, slender form with 
rather wider, more loosely areolated leaves being the Bryum plum of 
Schimper, Synopsis Ed. II. The var. catenulata has especially marked the 
rigid, chain-like appearance of stem which is characteristic of the species ; 
alpine forms of W. nutans and W. cucullata come very near it in appearance, 
and some sterile forms can scarcely be distinguished, though as a rule W. 
commutata is more glossy, and the leaves are more rigid and catenulate when 
dry. The plant most liable to be confused with it, however, is W, annotina , 
which differs somewhat in the fruiting characters as mentioned under that 
species ; but when sterile the two plants are very likely to be confounded. 
W. commutata has generally more glossy, more distant, wider, less flexuose 
leaves. Bulbils not infrequently occur in the axils of the leaves, resembling 
those of W, annotina var. erecta. 

IV. commutata fruits more frequently than W. Ludwigii . Sterile forms 
are however sometimes difficult to distinguish. I believe the cells in ,ty\- 
commutata are usually firmer, more rectangular (less hexagonal), and less 
markedly. 'narrowed at margin. 


* Webera gracilis De Not, ( Bryum gracile Schleich. ; Pohlia 
gracilis Lindb., Braithw. Br. M. FL) (Tab. XLI. H.). 

Differs from W. commutata in the more rigid stems and barren 
innovations , with narrower leaves which are straight and appressed 
to the stem , not incurved or catenulate when dry ; and in the 
capsule, which is very short and small , with a much shorter neck, 
ovate or turgidly oblong-pyriform. 

Hab, Alpine rocks and sandy places ; very rare. Scotch mountains. 
Sands of Barrie (Forbes), Fr. late summer. 

This has a different habit and different capsule from W. commutata ; 
but it is undoubtedly closely allied to it, and the characteristic growth and 
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habit may be occasionally seen in that species ; I have thought it, therefore, 
more satisfactory to consider it a sub-species of W, commutata. The seta is 
frequently very strongly twisted or looped at the summit when dry, so as to 
bring the" capsule from a pendulous into* a horizontal position. 


8 . Webera carnea Schp. ( Bryum carneum L. ; Pohlia carnea 
Lindb., Braithw. Br. M. FI.) (Tab. XLI. F.). 

Plants loosely or more densely tufted, in wide patches, very 
pale green , becoming reddish when old, rarely one inch in height. 
Stems red, with numerous fastigiate slender innovations bearing 
sub-equal leaves. Stem-leaves becoming somewhat larger up- 
wards, small , narrowly lanceolate, the comal elongate-lanceolate ; 
when dry erect or erect o-patent, not incurved nor appressed, 
slightly flexuose, denticulate in the upper half, margin plane or 
almost so, nerve ceasing below apex, reddish at base ; cells widely 
rhomboid-hexagonal (18-25 p wide), at base looser, but hardly 
rectangular ; the marginal in two or three rows somewhat dis- 
tinctly narrower. Seta short (about |-inch), rather thick and 
succulent when young, finally deep red below, paler above, flexuose, 
often strongly hooked at summit, rendering the capsule pendulous ; 
capsule very small , with the neck very shortly oval-pyriform, 
when dry and empty wide-mouthed, exactly and widely pyriform , 
the capsule itself oval-globose, with a short but narrow and. 
distinct neck ; before maturity of a fleshy consistency and colour, 
finally bright reddish brown ; lid obtusely apiculate, annulus none ; 
peristome teeth orange-red, cilia in pairs. Dioicous. 

Hab. Clay banks, usually by the side of ditches and streams, common. 
Fr. early spring. 

W. carnea and W. albicans form in some respects a separate group, 
distinguished from the foregoing species of this Section, as well as from those of 
the Section Pohlia, by the wider leaf- cells, the very short capsule, and the 
absence of an annulus. In W. Ludwigii and W v commutata the cells are indeed 
as wide in proportion to. their length, though somewhat smaller altogether, 
but in the other species the cells are decidedly narrower (less than 15 /a, 
while in these they are often as much as 20 p, or even 25 \i), and in all the 
capsule is larger or more elongated, being larger, if not proportionately of 
greater length even in W. gracilis. W, carnea is a pretty little plant, which 
varies very little, and is easily known by the short, almost uniform stems, 
the pale green colour, becoming dull or reddish when dry, and the very small 
capsules on short fleshy setae ; the absence of annulus and wide cells serve to 
distinguish it under the microscope in cases of difficulty. W. albicans is in 
almost all cases a taller plant of softer texture, of a whiter and more glaucous 
colour, and. with wider, larger leaves. The vanishing nerve will serve to 
separate this species when barren from any species of Bryum for which it is at 
all likely to be mistaken. The seta is hooked so close to the capsule — in this 
respect differing from most species of the genus — that the neck of the capsule 
itself often partakes in the bending. 
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9. Webera albicans Schp. (Bryum albicans Wahl. ; Pohlia 
albicans Lindb., Braithw. Br. M. FI.) (Tab. XLI. G.). 

In large, very soft, lax tufts, 1-3 inches high, pale whitish or 
glaucous green. Stems bright red, slender, flexuose. Leaves 
usually rather distant, when dry shrunken and narrow, but 
spreading and little altered in direction, widely ovate-lanceolate , 
acute, upper longer, narrowly ovate-lanceolate, from a narrow, 
slightly decurrent base ; thin, pellucid ; margin plane, denticulate 
in upper half ; nerve vanishing below apex ; cells rhomboid- 
hexagonal, rather large , 13-20 /x wide, slightly narrower towards 
margin, hardly altered at base. Seta tall, flexuose, slender, 
about f-1 inch long, hooked at summit a little below the neck of 
the capsule, which is pendulous, shortly and widely pyriform, 
larger than in W. carnea , greehish until ripe, then brown or 
reddish, wide-mouthed when dry and empty; annulus none ; 
peristome teeth pale brownish yellow, cilia 1-2, long. Dioicous. 
Male flower large, terminal, discoid ; perigonial bracts widely 
spreading. 

Var. I 8. glacialis Schp. (Mnium glaciate Schleich.). Taller, 
more robust , with more distant, wider leaves, usually of a duller 
green . 

Hab. Clay banks, springs, mountain streams, etc., frequent. The 
var. j8 on high mountains. Fruit not common, produced in spring or early 
summer. 

A very beautiful plant, known at once by its pale glaucous green tufts, 
hardly resembled by any other of our mosses, though slender forms of W. 
cruda are sometimes like it in habit, and in its stunted forms it is not unlike 
W. carnea ; the narrow cells, rigid texture, etc., of the former would at once 
distinguish that species, while W, carnea almost always has narrower, firmer 
leaves, of a duller colour and less pellucid. The male flowers are very 
conspicuous. 

The var. glacialis in its typical form is a fine and distinct plant, and is very 
rarely fertile ; intermediate forms however are common, and indeed the plants 
that are found in and about mountain streams generally show some approach 
to this variety, * 

I have gathered a form of this variety on the summit of Craig Chailleach, 
forming magnificent patches, six inches’ deep, with very rich colouring of 
■ bright pale green, rich vinous red, and black, in well defined zones downwards. 
From W, Ludwigii var. lati folia, which in some respects much resembles it, 
it differs in the less decurrent leaves with plane, not recurved margins. 


C. EPIPTERYGIUM. 

Leaves dimorphous, the larger somewhat distichous, widely 
oval, the others minute, in two or three rows, alternately with the 
former ; areolation lax, marginal cells in 3-5 rows suddenly 
narrower, forming a distinct border. Dioicous. 



76. WEBERA. 


341 



10. Webera Tozeri Schp. ( Bryum T ozeri Grev. ; Epiptery- 
gium Tozeri Lindb., Braithw. Br. M. FI.) (Tab. XLI. I.). 

Plants small, soft, densely gregarious, rarely J-inch high, pale 
green or reddish ; stems red, slightly branched. Leaves rather 
distant, of two forms, especially on the male plants ; the smaller 
minute, narrowly ovate or lanceolate ; the larger widely oval or 
obovate-rounded , very shortly and amtely acuminate or almost 
apiculate , slightly decurrent, very narrow at base, thin, soft, 
pellucid, entire , plane at margin ; nerve reaching about | length 
of leaf, sometimes forked, reddish ; cells large, hexagonal-rhomboid , 
thin-walled, the marginal in several rows much narrower, forming 
a wide, distinct , reddish border . Seta short, soft, pale red ; capsule 
sub-pendulous or horizontal, obovate with a short neck, small , 
when dry and empty shortly and widely pyriform with a wide 
mouth, annulus broad, sub-persistent ; peristome small, pale 
yellowish brown, the inner thin, with short cilia. Dioicous . 
Male flowers terminal, sub-discoid. 

Hab. Sandy banks and sides of streams ; South of England ; Ireland ; 
rare. Fruit rare, spring. 


A very pretty and distinct plant,, which appears to have its headquarters 
in the Mediterranean region, and is only found in our most southern counties 
and in one locality in the north of Ireland. It has an aspect not unlike some 
small forms of Mnium, and also resembles certain species of Bryum ; the 
truly Bryoid cells will distinguish it from the former genus, and from the latter 
the broad distinct margin at once separates it. 


77. PLAGIOBRYXJM Lindb. 

Densely tufted, leaves closely imbricated, with lax areolation. 
Capsule on a short, almost cygneous seta, very long-necked, gibbous , 
with the month oblique. Peristome almost as in Webera. 

A small genus of mosses of distinct habit and with the capsule 
gibbous and unequal with an oblique mouth. 

Deriv. — ttX a yio-(plagio) oblique, slanting, and Bryum. 
From the incurved capsule. 

f Ls. widely ovate, closely imbricate ; nerve not excurrent j. Zierii 

\L$. oblong-lanceolate, less imbricate; nerve excurrent .2. demissum 


1. Plagioforyum Zierii Lindb . ( Bryum Zierii Dicks., plur. auct, ; 
Zieria julacea Schp., Syn.) (Tab. XLI. J.). 

In small, close, soft tufts, silvery green or whitish above , pale 
vinous pink below ; i-2 inches high ; stems short, with numerous 
fastigiate j mlaceous branches. Leaves densely imbricated, erect 
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with the points recurved, little altered when dry, thin, very con- 
cave, rounded-oval or oval-oblong , shortly and sharply acuminate 
or cuspidate, margin plane , entire or sub-entire, nerve reddish, 
vanishing at or below apex ; cells very thin, lax, thin-walled, 
hexagonal-rhomboid, hyaline in all but the young leaves ; coma! 
leaves of the fertile stems longer, large, lanceolate. Seta short, 
3-4 lines, arcuate at top, capsule (with the neck) very long, 2 - 2 \ 
or even 3 lines , clavate , gibbous above and slightly asymmetrical, 
horizontal or sub-pendulous, when old and empty sub-erect ; the 
capsule itself oblong-cylindrical, slightly , curved, the neck once or 
twice its length , gradually tapering into the seta ; mouth small, 
oblique , pointing downwards ; lid conical, apiculate ; outer peris- 
tome teeth a little shorter than the processes of the inner, cilia 
rudimentary. Dioicous. 

Hab. Clefts of moist mountain rocks. Not common. Fruiting in 
autumn. 

Like many dioicous species this pretty moss is much more commonly 
found barren than fertile ; in this state it bears a dose resemblance to 
Bryum argent cum, but that species never exhibits the vinous red colour 
which is usually markedly present in this plant ; the cells too are hardly half 
the size with firmer walls, the nerve vanishes or at least becomes very indistinct 
soon after reaching half-way up the leaf, while in this species it is distinct at 
least to the base of the acumen, and is frequently percurrent. From the next 
species it differs in the longer-necked capsule, less curved and swollen, the 
■plane-margined- wider leaves, and shorter nerve, and the proportionately 
■ longer, teeth of the outer peristome. The long, asymmetrical, horizontal 
fruit is very curious in appearance, and is somewhat variable in length, 
form and direction, it is only when gathered at just the proper period of 
maturity that the neck of the capsule can be properly seen ; in young capsules, 
as in old and empty ones, the distinction between capsule and neck becomes 
indistinct. 

The beginner must beware of confusing the present plant. .with iBryUm : 
fill forme (Bryum julaceum Sm.) ; the likelihood of so doing, however, arises 
■.more . from ' the similarity of their synonymy than from any very close 
resemblance in the plants themselves ; Bryum Hit forme bein g a more s lender, 
rigid plant, without the r^d tinge of the present species, with much narrower 
cells and quite different fruit, 

2. Plagiobryum demissum Lindb. (Meesia demissa Hornsch. ; 

Zieria demissa Schp., Syn. )(Tab, XLI. K,). 

Resembling the last species ; less densely tufted, rather closely 
gregarious, shorter , rarely more than J inch high, reddish-brown ; 
leaves less imbricated and concave , rendering the branches less 
julaceous ; oblong-lanceolate, acuminate, margin usually recurved , 
nerve (in the upper leaves at least) excurrent, cells longer and 
narrower, especially towards base. Seta strongly arcuate or 
cygneous, almost geniculate, at summit ; capsule shorter, 
yellowish-brown, i \~2 lines long, more curved, more gibbous and 
swollen , the neck shorter , equalling the capsule in length , mouth 
very oblique ; outer peristome teeth only about half the length 
of the processes , cilia present, rudimentary." 


78. BRYUM. . 343 

Hab. On the ground and among rocks in exposed spots on high 
mountains, very rare ; Ben Lawers and Craig Chailleach, Perthshire. Fr. 
autumn. 

A high alpine moss, differing in the browner tufts without the vinous 
red of the first species, in the shorter stems, less julaceous branches, more 
excurrent nerve, and other points. It is a plant likely to be passed over, 
in the barren state, as a small Bryum, but the fruit is quite distinct ; smaller 
than in P. Zierii , yellower, and more curved and irregular, but otherwise 
much resembling it. 


78. BRYUM Dill. 

Stems producing innovations, usually in pairs, below the 
flowers, thus becoming repeatedly forked and rendering the 
plants densely tufted. Leaves usually more or less ovate in 
outline, frequently crowded in a comal tuft, of a thin texture and 
very little hygroscopic, cells smooth, rather large, more or less 
widely rhomboid or hexagonal-rhomboid , rarely linear , the marginal 
often very narrow and forming a more or less distinct, sometimes 
thickened border ; nerve usually excurrent. Calyptra narrow, 
cucullate, soon falling off. *€a psule on a long seta, usiiall^ jmove 
or less pendulous , pyriform ,^ut^v^ying from su b-globose to 

elo n^ate-ctavrrte , an nu l ale, lid conical, obtuse or apicidate , not 

rostellate noTlfosfrate . ' Outer peristome of 16 long, lanceolate,^ 

undivided teeth, closely articulated, especially in the low£r half,! 
internally barred, sometimes slightly perforate^; inner thin, \ 
pale, consisting of a membrane about half the length of the teeth, I 
to which it sometimes adheres, bearing 16 lanceolate processes 
alternating with the teeth, perforate or split and gaping along 
the keel or median line, and usually with 1-3 intermediate cilia 
opposite each tooth, sometimes rudimentary; when perfect bearing 1 
short transverse appendages at intervals. 

The genus Bryum is one of the largest among mosses, 
consisting of more than 900 species, to which number additions # 
are frequently being made. It is the one, moreover, which both 
to student and to systematist offers perhaps the greatest difficulty. 
One reason for this difficulty ..lies in the fact that a very large 
number of the species are separated by very slight and incon- 
spicuous and yet apparently constant characters, such as the shape 
of the capsule, the structure of the peristome, and the form of the 
leaf. Bach of these characters presents, over all the extent of this 
large genus, a much more limited range of variation than is found 
in many far smaller genera, hence the difference exhibited between 
species and species can often be at the most extremely slight, 
hard to detect, and no less hard to define. Another and very 
important difficulty lies in the fact that many species are almost 
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invariably found in the barren state, and the absence of fruit in a 
Bryum often almost prohibits its certain identification. 

These difficulties would be greatly minimised if the species 
admitted of classification in groups or sub-genera on clearly 
defined characters or such as are easily observed; but unfor- 
tunately the case is quite the reverse. There is so little correlation 
between the different parts that any natural classification founded 
upon more than one organ or structure seems to be out of the 
question ; while, on the other hand, a classification based upon 
any single structure, such as the inflorescence, peristome or 
length of the nerve in the leaf, proves entirely arbitrary and 
unites obviously unallied species while separating others as 
clearly akin. 

The plan I have endeavoured to follow in the succeeding 
arrangement is to separate off certain distinct groups clearly 
defined either by a marked habit (such as Anomobryum and 
Rhodobryum) or by an important character of the peristome (as 
in Ptychostomum) ; and to divide the bulk of the species then 
remaining (Eu- Bryum) into two groups into which they naturally 
fall, each marked by a general concourse of characters rather 
than by any one or more clearly defined differences of structure. 
For convenience of reference these Sections are tabulated below. 

One or two suggestions may be of use to the student in the 
examination of these mosses. To examine the general structure 
of the peristome, it is frequently sufficient to flatten out an open 
capsule in water under a cover-glass and to expel the air by 
warming, but this is not satisfactory when it is required to observe 
details of structure, nor for the examination of the inner 
peristome ; it is best, therefore, to cut off the whole peristome as 
near as possible to the mouth of the capsule, when it may be 
separated easily into two halves and spread out flat on the slide, 
one half showing the dorsal or outer surface, the other with the 
inner or ventral surface uppermost. In examining the capsule to 
determine whether or not it is contracted below the mouth, it is 
absolutely necessary to observe perfectly ripened capsules, and, 
if possible, such as have lost their lids before gathering ; in 
immature capsules, even where apparently ripe, a contraction 
invariably takes place below the more firmly textured mouth 
upon drying, and this will almost always be found to be the case 
with specimens gathered before the fall of the lid, while capsules 
on the same tuft which had ripened fully and lost their lids before 
gathering wall show no trace of this contraction. Indeed, it is 
probably not too much to say that the species in which this con- 
traction is normal in fully ripened capsules, as in B . turbinatum , 
are extremely few and even exceptional. It may be added that 
very little reliance is to be placed on the obtuseness or acuteness 
of the lid in this genus, as it often exhibits considerable variation 
in this respect even within the limits of a single tuft. 
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The size of the spores will often be found to give a valuable 
and easily observed character, especially as determining the 
species of the Section Eu-Bryum from those of the other Sections. 

Deriv. — fipvov (bryon) , a Greek name for some cryptogamic 
plant. 

In reference to the following grouping, one or two preliminary 
remarks are necessary. Although the distinctive peristome char- 
acters of Ptychostomum are of considerable importance, and in 
some species (e.g. B. pendulum and B . Warneum) are easily 
observed and, indeed, conspicuous, there is no clear line of demar- 
cation between the two Sections Ptychostomum and Cladodium, 
and in the case of certain species it is almost a matter of option in 
which Section they should be placed. This is the case with B. 
Marratii and B. mamillatum ; these I have placed in Cladodium 
because their affinities appear to be close with certain species of 
that Section, although on the basis of the peristome alone a place 
might perhaps equally be claimed for them in Ptychostomum. 
To a certain extent this is also the case with B. arcticum, but 
here the vertical or oblique lines, although few, are apparently 
constant, at any rate in our British form. 

To examine this structure it is necessary in critical species to 
separate out part of the peristome, well freed from air, the outer 
face upwards, and to observe it under a fairly high power with a 
good illumination. By careful focussing the different layers will 
be made out usually without difficulty. The outer or dorsal layer 
of the lower half of the tooth will be recognised by the fine papillae 
with which it is covered ; it consists in each tooth of a double 
row of rectangles, each much wider than high (dorsal plates), 
their adjoining end-walls usually somewhat oblique, so that 
the line of junction forms a fine zig-zag median line dividing 
the surface of the tooth from top to bottom. On focussing down 
the ventral layer comes into view, marked by the strongly 
projecting stout transverse bars, generally standing, out from the 
back of the tooth in a somewhat semi-circular outline. In 
Ptychostomum the bars are connected together by rather stout 
vertical or oblique irregular partitions, sometimes occurring 
between the lower articulations only, and varying much in number 
and distinctness. Care must be taken not to mistake for these 
the fine irregular lines which form a network on the inner peristome, 
and frequently show through the outer teeth, but which will 
be found on careful focussing to be on a lower, more interior 
plane. The structure of the teeth may sometimes be observed 
more clearly by viewing from the inner surface. 

Tab. XLII. C. shows a peristome tooth of the Ptychostomum 
character in B. pendulum , but the other species of the group 
rarely display the connecting partitions so clearly as does that. 

Mi 
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A. ANOMOBRYUM. Innovations slender, julaceous ; 
leaves small, sub-equal, concave, closely imbricated ; upper cells 
very narrow, linear. Spores small. 

B. PTY CHOSTOMUM. Innovations not julaceous; cells 
as in Eu-Bryum. Inner peristome imperfect, the cilia being 
absent or very rudimentary and without appendages, the basal 
membrane often more or less adherent to the outer teeth. Outer 
teeth with irregular oblique or vertical lines on the inner surface, 
connecting the transverse articulations in the lower part of the 
teeth. Spores large. 

C. CLADODIUM. Innovations not julaceous ; cells as in 
Eu-Bryum. Inner peristome as in the last ; outer without oblique 
lines on the inner face of the teeth, simply barred transversely. 
Spores large. 

D. LEUCODONTIUM. Innovations not julaceous ; cells as 
in Eu-Bryum. Inner peristome perfect (except in B. fallax), the 
cilia being mostly well-developed, as long as the processes, with 
distinct transverse appendages ; basal membrane not adherent to 
the outer peristome. Outer teth pale yellow throughout their 
length, hardly thickened at base. Spores usually small. 

E. EU-BRYUM. Innovations not julaceous (except in B 
argenteum) , cells wider, more or less hexagonal-rhomboid. Inner 
peristome perfect. Outer teeth pale yellow above, at base 
thickened, deeper in colour, orange. Spores small. 

F. RHODOBRYUM. Leaves in wide terminal rosettes, 
very large, the lower scale-like. Cells large, hexagonal. Stems 
tall, robust, with creeping subterranean stolons. Peristome as in 
Eu-Bryum. 

In order to assist in identifying the species of this difficult genus, the 
following Key has been partly based on more artificial, but more easily 
observed characters, and should be used in conjunction with the above 
synopsis. The Keys to the species described under each Section will be 
found under their respective headings, on the page referred to in the general 
Key. The letters preceding the reference to the pages indicate the Sections 
under which the Keys will be found. 

I / Leaves not bordered, at least in the upper . part 2 

\ Leaves distinctly bordered with narrow cells 9> 

{ Nerve ceasing in or below apex, or leaves sub-obtuse or acute only ....3 

Nerve excurrent in a distinct point, Is. acuminate (B. Dixoni should be 
sought, here) .. ... ; ....... ... . . . . . .......... .... 9 -. 

a /Upper leaves large, in a rosette, serrate ; plant stoloniferous...^^. roseum 
\ Leaves smaller, entire or denticulate only... 4 

4 /Branches julaceous with the concave, imbricated leaves 5. 

ff/.Ls* with wide 6 * 

\Ls. with almost linear A (p. 347V 
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ft /Ls. with hyaline points, tufts silvery......... 3 2 - arqenteunt 

b \Ls. not hyaline, .tufts green or reddish 22 . eapillare var, 

f Ls. much shrivelled when dry, distant, either very decurrent, or orbicular 

7< and obtuse * h) (p. 356) 

[Ls. less altered when dry, not markedly decurrent nor distant .......8 

{ Plant small ; Is. wide, obtuse or with wide short point B (p. 348) 

Plant often tall ; Is. rather long and narrow, or with an abrupt, narrow 

apiculus E (p. 360) 

f Cilia without anpendages, or none (B. fallax may be sought here) 

SH 1 * * * V ' B , (p. 348) 

[Cilia appendiculate (or fruit unknown) 10 

{ Capsule pale, asymmetric, incurved ; ls. mostly vinous red, distinctly 

decurrent 13 • pattens 

Ls. not vinous red, not decurrent, or if so capsule symmetric ...11 

f Capsule turbinate, much constricted below mouth, smooth when dry 
IP 16 . turbinatum 

[Capsule not markedly constricted below mouth E (p. 360) 


A. ANOMOBRYUM. 

{ Ls. wide-ovate, obtuse or apiculate, not nerved to apex 1 . filiforme 

Ls. narrower, more acute, nerve usually reaching apex 1 .* concinnatum 


1 , Bryum filiforme Dicks. (Anomobryum filiforme nonmill. auct. ; 

Bryum julaceum Sm., plur. anct.) (Tab. XLII. A.). 

In dense tall tufts, 2-4 inches high, pale glossy green or 

yellowish, pale brown below, stems and branches slender, filiform, 
rather rigid , julaceous , with the leaves appressed and closely 
imbricated, hardly altered when dry, concave , oval or oval-oblong , 
obtuse or shortly and obtusely apiculate , margin plane, entire or 
obsoletely denticulate at apex, nerve yellowish, vanishing at or 
some distance below the summit ; cells somewhat variable in 
width, the basal shortly and widely rectangular or sub-hexagonal, 
the upper linear-rhomboid , or narrowly linear-vermicular , 
incrassate. Comal leaves of the fertile stems longer, ovate- 
lanceolate, acute. Seta red, about 1 inch long. Capsule sub- 
pendulous , , clavate, very slightly decurved , neck tapering, shorter 
than the capsule itself, altogether lf~2 lines long, reddish brown, 
hardly contracted below the mouth when dry, lid mamillate, 
smooth, glossy. Peristome yellow, small ; cilia appendiculate. 
Dioicous. Male flowers gemmiforrn. 

Var. 8. juliforme (Anomobryum juliforme Solms. ; Bryum 
juliforme Schp., Braithw. Br. M. FI.). Shorter, more compact, 
yellowish. Leaves narrower, slightly apiculate, point recurved, 
denticulate at apex ; upper cells narrower, more incrassate. 
Capsule slightly smaller, less pendulous, usually horizontal , peris- 
tome orange at base. 


348 


BRYACEAE. 


Hab. Wet rocks in mountain streams, common. The var. jS among 
rocks in drier places in the south ; Carbiss Bay, Cornwall, sterile ( Curnow ). 
Fr. rare, late summer and autumn. 

A very distinct species, with little resemblance to any other moss but the 
sub-species concinnatum ; B. argenteum differs in the less glossy, softer tufts, 
with the apex of the leaves white and diaphanous, and the cells quite different ; 
Plagiobryum. Zierii is known by the reddish tinge of the plants and by other 
points detailed under that species. 

The var. juliforme appears to be little more than a stunted form growing in 
drier and hence less favourable habitats ; even in the typical plant there is 
considerable variation in the length and width of the cells and the apex of 
the leaves, and at the most the differences exhibited by the variety in these 
respects are very slight. 


*Bryum concinnatum Spruce (Tab. XLII. B.). 

Differs from the above in the stems more slender , softer and 
more flexuose y the leaves less closely imbricated , less concave, 
narrower, with more acute , slightly acuminate points ; n.erve 
usually reaching to apex ; cells wider , narrowly rhomboid-hexagonal , 
with thinner walls . Fruit unknown . 

Hab. In similar situations ; rare. 


The soft texture, acute leaves, and laxer areolation are the main features 
of this plant, and the nerve is rather longer. None of these points are, 
however, of great importance, since they are those in which B. fill forme 
is most variable ; and forms occur of an intermediate character. 


B. PTYCHOSTOMUM. 

Key TO PTYCHOSTOMUM AND Cladodium. 

j f Nerve ceasing some distance below apex 2 

\ Nerve reaching apex (or very nearly) or excurrent 3 

■2 /Ls. elliptic, obtuse ; capsule short, sub-globose 6. Marmtii 

~\Ls. wider, usually shortly pointed ; capsule oval-oblong... 5. calophyllum 

3/ Ls. scarcely bordered, nerve not or scarcely excurrent .A 

\Ls. with a distinct border, or nerve distinctly excurrent 5 

4 f Spores 18-27 (jl 8. lacustre 

\ Spores about 40 ft or more................. ,...3. Warneum' 

5 fDioicous 13*. fallax 

\ Autoicous or synoicous ..A, A. A A ... .AS 

f Capsule incurved, mouth oblique, small ; seta 14 inches or more 

. ix. uliginosum 

Capsule symmetric or rarely incurved, mouth not oblique 7 

f Nerve rather longly excurrent, ls. narrowly tapering, red at base ...8 

Nerve not or only shortly excurrent. Is. shortly pointed, rarely red 
A : v v, 1 base. . » J...9 
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/Peristome distinctly Ptychostomoid 2. pendulum 

1 Peristome of Cladodium.. 10. incUnatum 

f Papillae of dorsal plates of peristome in fine transverse striae 
J 7. purpurascens 

L Outer surface of teeth without transverse striae ...10 

/High alpine mosses 11 

\ Mosses of sandy shores 12 

f Tufts reddish, Is. ovate-lanceolate, nerve very stout, red... 4. arcticum 
^ Tufts dull green, Is. widely ovate, nerve not red, very shortly 
^ excurrent 12. lawersianum 

f Margin distinctly recurved, peristome of Cladodium 9. mamillatum 

/Margin faintly recurved, peristome of Ptychostomum 3. Warneum 


2. Bryum pendulum Schp. (B. cernuum B. & S., non Lindb., 
nonnull. auct.) (Tab. XLII. C.). 

This species resembles B. incUnatum closely in everything 
but the peristome. Certain differences have been alleged to exist, 
as that the leaves are broader in the present species, the arista 
longer, the capsule wider, the spores smoother ; but except that 
the capsule is perhaps on the whole usually (but not by any 
means constantly) a little wider and more inflated in appearance 
than in B. incUnatum , I do not think there is the slightest re- 
liability to be placed on any of these characters. In B, pendulum 
the teeth of the outer peristome have the Ptychostomum character, 
with the connecting lines very numerous and conspicuous . These 
lines are visible through the teeth when viewed from the outside, 
and they give an appearance of an irregular net-work to the 
face (Tab. XLII. C. 6). Inner peristome adherent to the outer 
for the greater part of its length, processes widely gaping at 
the clefts, cilia absent or very rudimentary. Spores 25-35 /x. 
Synoicous, sometimes sub-autoicous. 


Hab. Walls, dry heaths, sand, etc. Not uncommon, especially near the 
Fr. spring and early summer. 


Philibert first pointed out the peculiarity of the structure of the peristome 
teeth in B. pendulum , affording a ready method of separating it from B . 
inclinatum , which has them simply articulate with transverse bars, without 
oblique connecting lines, and it is quite clear that until this was recognised the 
species was very imperfectly understood. Examined under this light, 
two out of every three early herbarium specimens labelled B. pendulum 
usually turn out to be B, incUnatum , while on the other hand plants labelled 
B. incUnatum and even B, caespiticium prove to belong here. 

It varies greatly in size and foliation, as does B. inclinatum, and it would 
be altogether unsafe to attempt to determine barren plants with any degree of 
certainty. 

The var. comp actum Schp., a small dense form, has been gathered by 
Mr. W. Ingham in Upper Teesdale. 

The inflorescence is usually synoicous, but occasionally gemmiform 
male flowers are found, mixed with the others. 
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3. Bryum Warneum Bland. (Tab. XLII. D.). 

Short, tufted, reddish brown, stems with numerous innova- 
tions which are sometimes long and slender. Leaves not much 
crowded, somewhat ilexuose and erect when dry, widely ovate or 
ovate-lanceolate , shortly acuminate, with a denticulate, cuspidate 
point, the greater part formed by the slightly excurrent , reddish 
nerve. Margin almost plane or very narrowly reflexed ; cells 
resembling those of B. inclinatum , but wider, shortly hexagonal or 
hexagonal-rhomboid, not red at base, the marginal narrower, 
forming a slender border. Seta long, 1-2J inches, capsule reddish- 
brown when ripe, abruptly pendulous , shortly and widely ovate - 
Pyriform , very narrow at the mouth , lid small, conical ; peristome 
resembling that of B . pendulum , the oblique partitions often less 
evident, but always numerous ; processes of inner peristome 
narrowly slit at the clefts, not widely gaping ; cilia 3-4, very 
rudimentary or abortive. Cells of exothecium strongly incrassate, 
Spores very large, 40-48 p,. Autoicous, male dower among the 
coma! leaves ; rarely synoicous. 


Hab. Sandy ground or mud by rivers or seashores. Rare. Fr. all the 
autumn. 

This species may be distinguished from B. pendulum by the larger spores, 
narrowly slit processes, and small-mouthed capsule, which ripens some 
months later in the year. The leaves too are wider and shorter than in 
B. pendulum , more shortly acuminate, with the nerve very shortly excurrent, 
the cells wider, with a much less distinct border ; the capsule and neck both 
shorter, the former more widely oval. B. arcticum grows in quite different 
stations, and differs also in the shorter seta, strongly reflexed margin of the 
leaves, paler, longer-necked capsule, etc. In general appearance it is perhaps 
most like B. lacustre and B, mamillatum , but in addition to the Cladodium 
peristome the former species has the leaves scarcely bordered, a shorter 
nerve, and much smaller spores ; while B. mamillatum also has the Cladodium 
peristome, and a wider-mouthed capsule, ripening much earlier in the year. 


4. Bryum arcticum R. Br. (Tab. XLII. E.). 

Densely gregarious, deep vinous red . Stems very short , 
i-inch high, little branched. Leaves ovate-lanceolate, shortly 
acuminate, not red at base ; margin strongly recurved , slightly 
toothed at apex ; nerve very stout, reddish, excurrent in a short 
entire or denticulate point. Cells incrassate, rather wide above, 
at margin in several rows narrow arid incrassate, forming a 
distinct reddish sometimes thickened border. Seta J-I inch high, 
red, glossy, bent near the capsule. Capsule from a rather long , 
narrow neck abruptly widened, oval-pyriform, usually somewhat 
gibbous and incurved, narrow at mouth, pale brown , pendulous, 
when old sub-erect ; lid conical, small. Cells of exothecium only 
slightly incrassate. Median line of dorsal surface of teeth straight 
or slightly zig-zag ; lamellae united by very few partitions , usually 
only a single median vertical or oblique one between each pair in 
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the lower half of the tooth only. Processes slender, very narrowly 
slit ; cilia very rudimentary. Spores 25-35 /x. Synoicous. 

I-Iab. On the ground on high mountains; very rare; BenJLawers; 
Craig Chailleach. Fr. late summer and autumn. 

The colour and the high alpine habitat of this moss render it easy of 
recognition from most of our species ; B. purpurascens is a taller plant, with 
leaves nairowly bordered, a longer, more symmetrical capsule, and the papillae 
of the dorsal plates of the peristome arranged in fine horizontal lines. B . 
laimrsianum differs in the colour, the peristome, and other points. It is a 
pretty and distinct species, occurring on the high mountain ranges and in the 
northern regions of Europe and N. America. 


C. CLADODIUM. 

For Key, see under B. Ptychostomum. 


5. Bryum calophyllum R. Br. (Tab. XLII. F.). 

Loosely tufted, with few radicles, pale or olive green, Leaves 
distant, small, the terminal considerably larger, forming when 
dry an obtuse rounded tuft ; all very concave , widely elliptical 
or sub -orbicular , obtuse or shortly and obtusely apiculate , not bordered, 
margin entire or faintly sinuose at apex, plane or very narrowly 
recurved below ; nerve strong below, vanishing below or more 
rarely just reaching apex ; cells shortly and widely rectangular- 
hexagonal, hardly altered at margin ; comal leaves of the fertile 
stem narrower, ovate-oblong, acuminate. Seta i-x\ inches 
long , firm ; capsule exactly pendulous, oval-pyriform with a short , 
sometimes almost obsolete neck , the mouth rather narrow ; lid 
conical, mamillate ; peristome teeth yellow , darker at base, finely 
perforated along the median vertical line ; cilia rudimentary. 
Spores 30-40 fi, Autoicous ; male flower gemmiform, just 
below the fertile flower. 

Hab. Sandy shores and damp places, rare. Fr. summer and autumn. 

This species and B. Marratii are very distinct in the extremely concave, 
obtuse leaves, of very different outline from the typical Bryum leaf. The 
capsule of B. Marratii , sub-globose-pyriform and acuminate with the pointed 
lid, and the narrower, oblong, more obtuse leaves easily separate that species 
from the present ; ■ B. '■ Warneum differs in ' the . . longer, cuspidate, : : serrate 
points of the leaves, in the exothecium cells with thinner walls, and in the 
distinct structure of the peristome teeth. The fruit ripens over a long 
period of the year. , -T , - 
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6, Bryum Marratii Wils. (Tab. XLII. G.). 

Resembles B. calophyllum, but differs in the narrower , 
oval-oblong leaves , which are more obtuse , entire, very concave , 
somewhat cncullate at apex , the ne'rve rather narrower, vanishing 
below apex. Seta shorter, won? slender , capsule smaller , globose- 
pyriform with a very short, tapering neck, apiculate with the rostellate, 
acuminate lid, sub-pendulous, small-mouthed, dark reddish 
brown ; annulus broad, persistent ; peristome teeth narrow, 
deep orange-red , lamellae with a few partitions towards base of 
teeth, processes not cleft ; cilia rudimentary. Spores 35-40 ju,. 
Autoicous ; male flower gemmiform. 

Hab. Sandy sea-shores. Rare. Fr. late summer and autumn. 


Readily known from B. calophyllum by the characters pointed out 
under that species. The deep red colour of peristome is also characteristic, 
and the capsule is smaller, and of a very different form from that of any of the 
allied species. The Ptychostomum structure of the peristome is sometimes 
far from evident, and on account of this and the close resemblance in leaf 
characters to B. calophyllum, I have thought it best to let it stand here. 


7* Bryum purpurascens B. & S. ( Pohlia purpurascens R. Br.) 

(Tab. XLII. I.). 

In tufts, f-l inch high, brown or purplish red above. Leaves 
resembling those of B. inclinatum but rather wider, more shortly 
acuminate , not red at base, margin less recurved , bordered with 
several rows of narrow, yellow cells, slightly denticulate at apex, 
nerve yellowish, shortly excurrent , or vanishing at or below apex ; 
cells rather large, thin-walled. Capsule on a rather short seta 
(1-lJin. long), pendulous, oblong-pyriform , symmetrical, with the 
neck about equal in length to the capsule ; lid convex or slightly 
mamillate ; peristome teeth deep yellow, darker at base, 
resembling those of B. inclinatum, but with the papillae of the 
dorsal surface arranged in transverse lines. Processes rather widely 
cleft. Cells of exothecium incrassate. Spores 30-35 
Synoicous. 

Hab. Crevices of limestone rocks, nr. Litton , Yorkshire, 1 879 ( Whitehead ) . 

I have seen no British specimens of this plant ; there are none now 
existing in Whitehead’s herbarium. It is a distinctly boreal species, not I 
think recorded south of Scandinavia. It seems remarkable that it should 
appear in a single station in Yorkshire at a quite inconsiderable altitude. 
The colour, the regular, symmetrical capsule, and the transversely striate 
outer surface of the teeth, are the chief characters. It must however be 
remembered that several others of the allied species, including B. inclinatum 
and B. pendulum , sometimes show the same vinous red colour. 

Whitehead’s plant was described at first as a new species, B. rufutn, by 
Fergusson, but Mitten and Braithwaite subsequently referred it to the present 
species, , , 
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8. Bryum lacustre Brid. ( Mnium lacustre Bland.) (Tab. XLII. H.). 

' Loosely tufted, more or less reddish, short,. Lower leaves 
widely ovate, upper ovate , shortly acuminate , concave , margin 
entire or nearly so, revolute usually almost to summit, not bordered 
or with a faint border of narrow cells, nerve reddish, ceasing 
below apex or per current, rarely a little excurrent ; cells short, 
wide, not much narrowed at apex. Seta slender, capsule brown, 
small, shortly pyriform , with a neck shorter than the capsule, 
small-mouthed, inclined, more rarely pendulous, when dry 
and empty wide-mouthed ; lid apiculate, peristome small, pale ; 
teeth yellow, orange at base. Processes rather widely cleft. Cilia 
rudimentary. Cells of exothecium rather thin-walled. Spores 
18-27 /x. Synoicous. 

Hab. Sandy places, rare. Fr. summer. 


In habit and leaf this conies very near B. Warneum, but the peristome is 
that of the Section Cladodium, and by this it may be known at once. 
B. calophyllum and B. Mavratii are at once known by the leaf 
form ; B. mamillatum by the inflorescence, the thick border to the leaves, 
and the large spores ; B. lawersianum by the strong border, the alpine 
station, the colour, etc. ; B. inclinatum by the narrower leaves with more 
acuminate points and more excurrent nerve, and the cells at apex narrow. 


9. Bryum mamillatum Lindb. (Tab. XLII. J.). 

In dense, low, dark green tufts. Leaves ovate-lanceolate, 
variable in width, not red at base, concave, shortly acuminate ; 
margin narrowly recurved, denticulate at apex. Nerve stout, 
yellowish brown, excurrent in a short toothed point. Cells rather 
thin-walled, lax, at margin in several rows narrow, forming a 
thickened yellowish border. Seta 1-lfin. long, reddish brown. 
Capsule with a short, scarcely curved neck turgidly oval , 
symmetrical , very slightly or not at all narrowed below the rather 
wide (but variable) mouth when dry ; dull dark brown. Lid 
plano-convex , sometimes almost flat, usually with a distinct blunt 
apiculus. Cells of exothecium rather wide, more or less incrassate. 
Peristome pale orange ; teeth not red at base ; structure of 
Cladodium, or rarely here and there a single oblique partition,, 
usually at the base of a tooth ; inner peristome orange, free or 
scarcely adherent to the outer; processes narrowly cleft. Cilia 
rudimentary. Spores very large , 40-55 /x or more. Autoicous, 
some plants male only. 

Hab. Very rare. With. Juncus Gerardi, etc., on damp sandy soil, 
Hunstanton Links, Norfolk, 1 902 (Rev. W. E. Thompson) ; Cleethorpes, 
Lincolnshire. Fr. summer. : ' 


Although the Norfolk plant exhibits some slight differences from 
Lind berg's type, they are not such in my opinion as to warrant us in creating 
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a new species for it, and this view was confirmed by Dr. Hagen, who had 
probably a greater knowledge of the North European Brya than any other 
bryologist of his time. 

Previously B. mamillatum had only been recorded from the Baltic, on the 
sandy shores of the islands of Gothland and Aland, and a single station on 
the Pomeranian coast. It is a most interesting species, having the peristome 
teeth almost exactly as in Cladodium, but here and there showing a connecting 
partition, thus affording a link with Ptyehostomum. The teeth are only 
slightly deeper in colour, not red, at the base, by which they are distinguished 
from those of B. inclinatum and others. The form of the capsule is also a 
distinct character, aifd is more like that of B, Warneum, B. lacustre , and 
some forms of B. pendulum . The latter differs at once in the peristome 
teeth, as does also B. Warneum , which is also of a browner hue, with the 
leaf margin less recurved, the mouth of the capsule smaller, the lid more 
conical, the exothecium cells usually more strongly incrassate. B. lacustre 
resembles it in th‘e peristome, but the spores are much smaller, the lid smaller 
and more pointed, the leaves less bordered, and the inflorescence synoicous. 

The spores in B, mamillatum are larger than in any other species of 
Bryum of which I have seen descriptions, Limpricht describes them as 
32-35 fx, but in Lindberg’s original specimens from Gothland, at Kew, where 
there are very few spores left, I found them to average 35-38 /x, with a few up 
to 45 (x ; in Bomansson's specimens from Aland they measured 40-50 fx. 
In the Norfolk plant they average 48 fx, many reach 55 fx, and a few as much as 
62 and 67 jx. I am inclined to think that the smaller measurements are 
chiefly due to the capsules from which they are taken having been imperfectly 
ripened ; this is certainly the case with most of the capsules in Lindberg’s 
specimen. As in most species of Bryum with large spores, they are golden 
brown by reflected light, but green when viewed by transmitted light, on 
account of the chlorophyll they contain. 


10, Bryum inclinatum Bland. ( Poklia inclinaia Sw.) (Tab. 

XL II. K.). 

In close compact tufts or wide patches, densely interwoven 
below with tomentum ; deep or olive green. Leaves frequently 
interruptedly tufted, the comal crowded, numerous, erecto-patent; 
when dry erect and appressed , forming an oval tuft ; ovate- 
lanceolate from a rather narrow red base, gradually and acutely 
acuminate above , usually widest about the middle ; margin 
reflexed to near apex , entire or slightly denticulate at the point, 
nerve excurrent in a long denticulate arista or shorter cuspidate- 
point ; cells at base lax, rectangular, above hexagonal-rhomboid, 
about twice as long as broad, narrower towards margin and 
apex, 3-5 rows at margin very narrow and elongate, forming a 
distinct yellowish border reaching to apex. Seta i-i-l inches 
long , capsule brown or reddish brown, oblong-pyriform or clavate , 
sometimes a little curved, tapering to a distinct neck, sub- 
pendulous or inclined, with a narrow mouth ; lid small, apiculate ; 
peristome teeth yellow, deep orange or red at base, without oblique 
connecting lines on inner face ; inner pale, basal membrane 
adherent to the teeth, processes free, widely gaping at clefts, cilia 
none or very rudimentary. Cells of exothecium incrassate. 
Spores 18-24 ft. Synoicous or autoicous. 



Hab. Dry heaths, walls, etc. Frequent, Fr. summer 


This species externally resembles several others of the genus, notably 
B. pendulum, B. caespiticium, B, pallescens, B. intermedium, B. affine , and B. 
provinciate. The difference in the peristome teeth pointed out under B. 
pendulum will at once distinguish that species, and indeed forms the only 
constant distinctive character ; all the others differ in the well-developed, 
appendiculate cilia ; differences of inflorescence are ofen adduced, but the 
inflorescence in both B. inclinaium and B. pendulum is too variable to give 
these much practical value. The cells in B. caespiticium are usually longer 
and narrower, the leaves generally broadest below the middle and more 
gradually tapering ; and the present species is for the most part a larger 
plant with larger leaves than any of them except B. provinciate ; but on the 
whole the peristome must be considered the most satisfactory character. 
B, provinciate differs also in the leaves more regularly arranged in interrupted 
tufts, wider, especially in the upper part, more rapidly pointed so that 
the apex is broader, with wider areolation at the point. 

Looser, more elongated forms occasionally occur, with the leaves less 
crowded and somewhat twisted when dry. Although the capsule is sometimes 
described as contracted below the mouth, I have never found it so except in 
capsules which had dried when slightly immature. 

The base of the teeth of the outer peristome is frequently of a very deep 

red. 


11. Bryum uliginosum B. & S. (Cladodium uliginosum Brid. ; 

Bryum cernuum Lindb., Braithw. Br. M. FL, non B. & S.) 

(Tab. XLIII. A.). 

Somewhat resembling B . inclinaium ; the innovations more 
slender, with laxer leaves, the comal tufts less distinct. Leaves 
much resembling those of B . inclinaium , but less narrowly pointed, 
with the nerve more shortly excurrent / border thickened , of 2-3 
layers of cells; and recurved. Seta long, 1J to nearly 2 inches, 
capsule sub-pendulous, oval-pyriform, incurved , and gibbous 
at back , pale brown, neck long , narrow , distinct , tapering ; mouth 
small , oblique , lid convex, acute ; peristome teeth pale yellow , 
scarcely deeper in colour at base, densely barred ; cilia absent or 
rudimentary. Spores 25-32 pi. Autoicous ; male flower gemmi- 
form, below the fertile flower. 


Hab. Bogs and damp sandy places. Rare. Fr. late summer 


The asymmetrical, curved and gibbous capsule, with the small mouth 
pointing obliquely downwards, together with the. long neck and the imperfect 
inner peristome, form the best marks by which this species may be known. 
The shape of the capsule is not unlike some forms of B. pattens , but that species 
wants tne small, oblique mouth, the peristome is usually perfect and the 
inflorescence dioicous. The habitat is usually a safe guide as compared with 
B. inclinaium ; the peristome teeth are also less thickened at the base than 
in that and most species, and are consequently little or no deeper in colour 
there than above, so that the species is, like the next, in some degree 
intermediate between this Section and the following one. 
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12, Bryum lawersianum Philib., Rev. Bry. 1899, p. 99. (Tab. 
XLIIL B.). 

In small tufts or gregarious, dull green, not reddish, stems 
short. Leaves small , the lower very widely ovate or rounded, 
the upper narrower, ovate, all very shortly pointed ; reddish 
at base ; margin narrowly recurved ; nerve excurrent in a 
very short scarcely denticulate point ; cells firm, somewhat 
incrassate, at margin in several rows narrow, forming a distinct 
border. Seta short, f-1 inch, capsule dull brown, sub-pendulous, 
symmetrical , oval with a rather wide neck of the same length ; lid 
convex, apiculate. Peristome pale yellow, teeth not darker at 
base , structure as in Cladodium ; inner peristome more or less 
adherent, processes very slender, very narrowly slit, cilia absent . 
Cells of exothecium thin-walled . Spores 24-32 fi. Synoicous. 


Hab. On bare earth, Ben Lawers, altitude about 3,500ft., 1899 
( Nicholson , Salmon and Dixon). Fr. late summer. 


The position of this plant is rather doubtful. Philibert compared it 
with B. arcticum, but Hagen considered it to be extremely near to B. 
Lindbergii Kaurin, a species only found in one or two localities in Norway, 
which like our plant combines to some extent the characters of Cladodium 
and Leu codon tium. B. Lindbergii however has much smaller spores, 18-22 p., 
and fairly well developed cilia, the inflorescence also is autoicous. B. 
lawersianum seems to belong more distinctly to Cladodium. The teeth 
pale at the base, and the wider, less tapering, shortly pointed leaves distinguish 
it from B. inclinatum , the colour and the non-striate papillae of the dorsal 
plates from B. purpuvascens ; the colour, the distinct border of the leaves, 
narrower capsule, and paler peristome, from B. lacustre ; the form of capsule, 
inflorescence, habitat, and other points from B. mamiUatum ; the symmetrical 
capsule, short seta, and synoicous inflorescence from B, uliginosum, and B. 
fallax. The spores in well ripened capsules are rather larger than those 
measured by Philibert. 


D. LEUCODONTIUM. 

[The species comprised under this Section form a natural 
group, marked by the peristome, which has almost always perfect 
appendiculate cilia as in Eu-Bryum, but the outer teeth instead 
of being orange at the base are of the same pale colour throughout, 
being little thickened at their insertion. Besides this there is a 
characteristic appearance common to the plants, all of them having 
pale capsules and rather wide leaves, obtuse or shortly pointed 
only, not narrowly acuminate, and with the nerve, when at all 
excurrent, less so than in most of the species of Eu-Bryum. The 
cells also are usually wider, and the leaves more flaccid and more 
shrunken when dry ; and all the species are found in watery 
situations, and are dioicous.] 



Fvtremelv variable in habit, usually with some tinge 
muently bright rose red ; loose or compact, 2 -3 inches i high, 
Ives soft densely crowded or distant, erecto-patent, carinate 
mS ve strongly decurrent, when dry somewhat crisped and 
1 '-m mrrrnart f OTTOS lTlCtirVOcL 2LXlci C&t6nul.3/t6 , ofoloilg 

’.xu°se,u P t shortly pointed, with the reddish 

short mucro, or vanishing at or just below 
ie anex • cells lax, sub-hexagonal, with firm, often thickened 
, « . mar gi n entire or sub-denticulate at apex, recurved 
^near summit border thickened, clearly defined brownish, revolute. 
eta ofteiTSng, capsule inclined or sub-pendulous, rarely sub- 
rect pale brown, pyriform with a long tapering neck, the whole 
?en slightly cmved and gibbous above; mouth wide, not 
blioue S lid widely mamilllate or convex Peristome pale 
Mow ; ’cilia perfect appeniiculate, rarely less developed. Spores 
6-25 w. Dioicous. Male flower gemmiform. 

Var B speciosum Schp. (B. sfieciosum Voit ; B.rubricosum 
Stirt in Ann. Scot. Nat. Hist, vi, 121). Tall, robust, bright 
reen Save reddish brown below. Leaves large, wide obovate- 
iZuMe rounded and slightly apiculate at apex, cells lax, wide 
'hlorophyflose, border narrow, not reaching apex nerve slightly 
icurrentin kn often recurved mucro. Capsule larger, on a 
longer seta ; lid smaller. Rarely fruiting. 

Var. y. euryphyllum D. A. Jones (in Journ. of Bot 1917, p. 266). 
short leaves large , very broad , concave , widely pointed and 
ne™e pafcirrent or vanishing Wow apex, rarely 
shortly excurrent, cells smaller, often subquadrate. 

Hab Bv streams and wet places, especially, on clay. Common The 
var Ton high mountains ; Ben Lawers. The var. y m sandy detntus by 
R. Glaslyn, N. Wales. Fr. summer. 

One ->f the most polymorphous species of the genus. The stems at one 
time are stout and robust, with leaves 1£ l ines lon S- fj others slender, almost 
fiSorm with narrow, almost minute leaves; sometrmes the tufts ^ v 
i +■ crime times thev are compact, rigid, and brittle. The brilliant 

Xn renders the tufts veiy conspicuous is mostly lost in drymg. 
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The capsule much resembles that of B, uliginosum , but has a wider, not 
oblique mouth and lid. In rare cases it is sub-erect and curved, resembling 
that of Funaria. 

B. Duval ii differs in the wider leaves of softer texture, more distant, 
more widely and strongly decurrent, with almost plane, not thickened margins 
and shorter nerve. Bryum turhinatum is known by the leaves less decurrent 
and the very differently shaped capsule. 

The var. speciosum is a very distinct plant, resembling small forms of 
B. turbinatum var. latifolium, but differing in the less concave,- not cucullate 
apex of the leaves, and the more excurrent nerve. 

The var. euryphyllum is much smaller, but with somewhat similar leaves, 
which are most frequently obtuse, and with much denser ar eolation, It 
has a close resemblance in habit and leaf form to B. cy clop Jiy Hum, but the 
leaves there are suborbicular, and the cells wider. 

It may be remarked that here, as in B. Donianum, the border of the leaves 
is, when well developed, more distinct and clearly defined, even when viewed 
on the face and without making a section, than is the case with the species 
having non- thickened borders. The border is, however, exceedingly variable, 
and in some forms entirely wanting. B. origanum Bosw., which certainly 
belongs here, not to B. lacustre to which I referred it in Ed, I., is one of these 
forms. 


* Bryum fallax Miide (Tab. XLIII. C.). 

Closely resembling certain forms of B. pallens / leaves very 
shortly pointed, with a narrow, not thickened border ; capsule 
pendulous or inclined, pyriform, with a long neck becoming 
plicate when dry, small-mouthed ; outer peristome as in B. pallens , 
inner adherent to the outer, cilia none or very rudimentary. Spores 
17-22 ft. Dioicous . 

Hab. Damp places, very rare ; Sussex and Snowdon ( Mitten ) ; 

, Lancashire ; Perthshire, Fr. late summer. 

The imperfect peristome is the only constant character separating 
B. jallax from B. pallens; the other characters, if somewhat regularly 
combined in the present plant, may all be found at one time or another in 
B. pallens , and as in that it is not very uncommon to find the cilia but partially 
developed, the gap between the two is almost entirely bridged over. I have 
therefore felt compelled to reduce it to a sub-species of B. pallens, in spite of 
the inconvenience of removing it from the Cladodium Section, to which by 
the peristome it naturally belongs. When at its best it is scarcely to be 
distinguished from B . uliginosum , but by the dioicous inflorescence and 
somewhat larger and less oblique mouth of capsule. 


14* Bryum Duvalii Voit (Tab. XLIII. E.). 

In very lax soft tufts , resembling the more slender, looser 
forms of B . pallens , pinkish green. Leaves very distant , when 
dry shrinking and flexuose, cordate-ovate , or widely ovate-lanceolate, 
longly and widely decurrent , lower obtuse , upper shortly pointed \ 
nerve reaching almost to apex or ceasing some distance below ; 
margin almost plane, entire ; cells wide , short, hexagonal-rhoml 
boid, of soft texture ; the marginal in about two rows of narrow 
cells, forming an indistinct border. Capsule pendulous, oblong- 
clavate, yellowish-brown. Dioicous. Male flower sub-discoid. 



78. BRYUM. ^ 

Hab. Springs on mountains, rare ; sterile in Britain. Fr. late summer, 

\ vprv marked species, readily known by its distant, widely and strongly 
, n t leaves giving the stems the appearance of being winged. Lax red 
an“at c forms S’ B fialens are the onl/plants liable to be confused wrth it. 
but they are not likely to afford difficulty. 

15 Bryum cyclophyllum B. & S. ( Mnium cyclophyllum Schwaeg.) 

(Tab. XLIII. F.). 

Pale bright green, in loose, soft tufts, stems short with 
slender branches. Leaves distant, small, the comal rather larger, 
few in number, variously spreading, not or scarcely decurrent , 
when drv curled; all broadly obovate or sub-orbicular, concave, 
obtuse-, slightly cucullate, entire ; nerve thin, vanishing below 
Lex • cells wide, soft, hexagonal-rhomboid marginal m 1-2 
rows 'elongated, narrow, forming a weak border Capsule on a 
rather short seta, shortly pyriform, pale, wide at the mouth and 
contracted below it. Cilia appendiculate. Dioicous. 

Hab. Marshes artd sides of pools, very rare. Scotland ; Lake District, 
Fr. summer. 

This is one of the most distinct species of the genus, the rounded quite 
obtuse leaves being unique among our species ; B. Murrain and B. calophyllum 
most nearly approach it, but the leaves are narrower and of a different colour 
and texture in those plants. 


16 Bryum turhiuatuiu Schwaeg. ( Mnium turbinatum Hedw.) 

(Tab. XLIII. G.). 

Densely tufted, tall or short, reddish, robust ; often with long 
straight innovations bearing sub-equal leaves. Leaves crowded, - 
Oppressed when dry , gradually larger upwards, very shortly 
decurrent oval , shortly acuminate, carinate ; margin entire or 
faintly denticulate at apex, plane or recurved, nerve stout, 
excurrent in a short point, red ; cells rather large, rectangular- 
rhomboid, marginal narrow, forming a more or less distinct 
coloured border. Seta about one inch long, somewhat flexuose, 
hooked above, rendering the capsule pendulous. Capsule short 
and thick, when fully ripe turbinate, strongly constricted below 
the very wide mouth, then inflated and rapidly tapering into 
the seta ; lid large, mamillate. ^ Peristome teeth long ; cilia of 
inner longly appendiculate. Dioicous. , . . , . 

Var B latifolium B. & S. [Mnium laiifohum Schleich, ; 
B Schleicheri var. latifolium Schp., Syn.). Tall and very robust, 
2-5 inches, with long , straight, almost unbranched, tumid stems ; 
yellowish green ; leaves very large , roundish oval , concave, sub- 
cucullate at apex, sub-obtuse and apiculate, more denticulate 
and with the border more strongly marked, nerve usually ceasing 
at or below apex. Capsule longer, on a short seta. 
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Hab. Wet sandy places ; rare. The var. p more rare, and very rarely 
fertile ; Scotland. Fr. summer. 

Somewhat resembling B. pollens in leaf, this moss is quite distinct in 
the fruit, which is shorter, more inflated, very much constricted below the 
wide mouth, and quite symmetrical, not curved nor gibbous. The var. 
latifolium is a very distinct form, notable for its large wide leaves, so concave 
that they will not flatten out at the apex ; intermediate forms, however, 
occur ; X have gathered one with the Rev. C. H. Binstead, in Brecon, as 
tall and robust as the variety, but with narrower, though equally large leaves. 


E. EU-BRYUM. 

I /Plant silvery white; stems julaceous, nerve short 32. argenteum 

/Plant red, green or brown, not silvery 2 


o / Leaves not (or scarcely) bordered above 3 

“ / Leaves distinctly bordered with narrow cells 12 

f Margin strongly toothed above; Is. in interrupted tufts on stem 
3 < 21. provinciate 

/ Margin almost entire, or denticulate at apex only ; Is. uniform 4 

{ IwS. minute, concave, widely ovate, very shortly pointed, margin plane 

31. Dixoni 

X^s. larger, or if small acute or acuminate, with margin recurved 5 

c / Nerve excurrent in a longish arista,. * 13 

/Nerve shortly or not excurrent ................. 6 

f Nerve scarcely or not excurrent ; apex sub-acute or obtuse ; Is, imbricate 

6 < ■ : ’ when dry.. ....................... 7 

/ Nerve distinctly excurrent ; apex acute or acuminate 9 

~ / Leaves shining, usually reddish; cells under 10 p wide... 27. alpinum 
/ leaves less shining, with wider points ; cells wider . 8 

f Leaves distinctly cucullate 29. Muehlenbeckii 

Leaves pale or reddish, usually mixed with gemmae, hardly cucullate 
/ 28. gemmiparum 

q / Capsule abruptly rounded at base 25. atropurpureum 

/Capsule more or less tapering towards base 10 

10/ Cells about 5 /x wide ; lid obtuse, scarcely apiculate 26, murale 

/Cells 10- 12 \x wide ; lid apiculate 11 

f Leaves serrulate at apex ; barren plant with mulberry-like gemmae 
ll< 24. erythrocarpum 


/Leaves entire at apex.. 


4. erythrocarpum 
..30. Mildeanum 


j 2 /Leaves more or less obtuse and cucullate ; very concave... xy, neodamense 
/ Leaves acute or acuminate. ... 1 3 


13 /Leaf-border very distinctly marked, bistratose 23 . Donianum 

* / Border not thickened * . 1 4 

14/ Leaves with shortish points, nerve rather shortly excurrent 15 

/Leaves longly cuspidate or aristate... 18 

15 fPlant small; capsule short.. 24*. rubens 

\ Plant usually tall ; capsule longer 13 

16 / Synoicous ..... 18*. bimuni 

/Dioicous 17 
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f Ls. narrowly bordered ; capsule constricted below mouth when dry 
J 16. turbinatum 

] Ls. widely bordered ; capsule not markedly constricted 

18. pseudo-triquetrum 


f Autoicous ; lower leaves reddish 18*. pallescens 

18 ^ Svnoicous -19 

LDioieous 21 

m /Ls. spirally twisted when dry 22. capillar e var. ft 

iy \Ls. scarcely twisted when dry 20 

f Ls. serrulate at point ; capsule usually incurved ; lid small 
2 (p xg. intermedium 

(_Ls. almost entire at point; capsule regular;, lid larger 18*. affine 

f Ls. usually obovate, much twisted when dry 22 . capillare 

^*\Ls. more tapering, not or rarely twisted 22 

90 f Ls. narrowly acuminate 23 

“"/Ls. wider, border distinct ....22*. obconicum 

9 o f Border faint or absent. 20. caespUicium 

Border strong 22 *. rufifolium 


[The species of this Section naturally form three or four 
fairly clearly marked groups, which may be classed under two 
distinct Subsections ; (I) those with the leaves usually narrowly and 
sharply acuminate, having the nerve excurrent in a long cuspi- 
date point or arista , the leaves themselves usually moderately 
large and the plants more or less robust, the capsules brown, 
large and long, rarely under jJ lines in length and usually 2 lines, 
or more ; (II) plants often small and slender, with small leaves, 
rarely acuminate , the nerve vanishing at or below apex , or excurrent 
in a short point only ; capsules often deep red, small, short , 
rarely over ii lines long , often less. 

These two groups are fairly natural, and there will be no 
difficulty as a rule in determining to which of them a given plant 
belongs, although the characters above defined do not all hold 
good in every species. It may be borne in mind that all the 
species with longly excurrent nerve, and all those with long 
capsules (2 lines or more) fall within (I) ; and that the only 
species in that group which have the leaves obtuse (B, 
neodamense ), or very shortly pointed ( B . bi-mum and B. pseudo - 
triquetrum) , are at once referable to it from their robust habit 
and long capsules. The spores in Eu-Bryum are usually small, 
mostly under 15 /x, less frequently up to 20 /x, very rarely more.] 


(SUB-SECTION I.) 

17. Bryum neodamense Itzigs. (Tab. XLIV. A.). 

Tall, slender , brownish green, slightly branched ; leaves very 
distant, except at the summit of the stem, where they form a 
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close coma, slightly and narrowly decurrent, broadly oval from a 
marrow base, very concave , obtuse , except occasionally in the 
comal leaves ; entire, margin erect, plane , or very slightly recurved 
below ; nerve vanishing below the summit , rarely in the comal 
leaves reaching apex or very shortly excurrent ; cells a little 
wider than in the following species, the marginal forming a distinct 
border. Capsule rather shorter than in that, obovate-pyriform, 
neck shorter than the capsule itself, lid shortly apiculate. 
Bunco its ; male flower as in B. pseudo -triquetrum. 

Hab, Ditches by the sea. ; Southport ; Sands of Barrie. Fruit very 
rare, summer. . 

This species is quite distinct in its tall stems with lax, very rounded, 
concave, almost cochleariform, obtuse leaves, which, however, in the comal 
tuft show some approach to the more usual Bryoid outline. In the almost 
plane margin of the leaves, as well as in their form, it appears to be - very 
distinct from B. pseudo-triquetrum. The fruit has only once been found in 
Britain . 


18, Bryum pseudo -triquetrum Schwaeg. (M niitni pseudo - 
■triquetrum Hedw. ; B. venfricosum Dicks., Braithw. 
Br. M. FI. ; B. intortulum Stirt. in Trans. Bot. Soc. Edin. 
xxvi, 428) (Tab. XLIII. H.). 

Robust , tall , 2~6 inches high, deep green to purplish, stems 
stout, rigid, loosely or more frequently densely tufted, usually 
interwoven with brown tomentum. Upper leaves forming a large 
comal tuft, long, 1 -1| lines or more, erecto-patent or spreading, 
straight, when dry usually somewhat shrunken, twisted and 
appressed , oblong-lanceolate or lanceolate , tapering to a short 
point , from a wide, often slightly expanded red base ; margin 
slightly recurved nearly to the summit, slightly denticulate at 
apex or entire ; nerve strong, reddish, reaching apex and usually 
shortly excurrent in a denticulate, cuspidate point ; cells rather 
smaller than in most of the previous species, rhomboid-hexagonal, 
narrower towards the margin, 3-4 rows very narrow, forming a 
distinct, often yellowish border. Seta dong, 1~2| inches, curved 
or bent at the top, so that the capsule is inclined or sub-pendulous ; 
capsule long (2~2| lines), large , bright or dark, brown, clavate 
or $ub-cylindric with a long tapering neck often nearly as long ; 
frequently inflated below and curved upwards, lid large, conical, 
acuminate ; peristome large. Spores 14-20 /x. Dioicous. Male 
flower large, terminal, sub-discoid. 

Var. ft, comp actum B. & S. Shorter and more compact ; 

leaves more crowded ; se^a shorter ; capsule shorter and 'wider. 

■ . H;,.'- : ■ ; ' 

Hab. Bogs and wet places 1’Xfrequent in mountainous districts ; the 
var. g rare. Fr, summer. 


78 . BRYUM. 
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A fine species, not likely to be confounded with any other except B. 
hi mum, on account of the robust habit, the large leaves with short points, 
and large, long capsule on a tall seta. It varies much in habit and size, 
being occasionally found with exactly the habit of B. bimuni, but usually 
more robust and compact, with darker coloured, more solid leaves, less 
shrunken when dry. 

The var. comp actum, when growing on drier heaths, occasionally becomes 
very small indeed, with a reddish tinge, so that it may even be taken for 
B . erythrocarpum, the cells and margin of which are, however, quite different. 
In this condition it is generally sterile. Although variable, this species is 
less so with us than on the continent, where it assumes an almost endless 
variety of f o rms . 


* Bryum bimum Schreb. (Tab. XLIV. B.). 

Differs from B. pseudo-triquetrum essentially in the synoicous 
inflorescence . It is usually also, but not constantly, a softer , 
Jaxer plant with paler, more flaccid leaves , more shrinking when 
dry / the capsule a little less swollen and more symmetrical ; 
but none of these characters are constant. 

Hab. Bogs and pools; not uncommon. Fr. summer. 

i After much hesitation I have thought it right to unite this plant and 

I B, pseudo- triquetruni, being convinced that, beyond the inflorescence, there 

j is no real difference between the plants. The pale, lax-leaved, more flaccid 

I plants certainly as a rule belong to B. bimuni, but this is not invariably the 

| case ; and on the other hand, B. bimum is undoubtedly often fully as rigid 

J and compact, and with the leaves of exactly the same form, while the same 

| variations of capsule are found in the one as in the other. I have found the 

two plants growing together luxuriantly and betraying no marked differences 
f of any kind except in the inflorescence. The leaves are usually concave, 

in seme forms very markedly so. 


* Bryum affine Lindb. (Weber a affinis Bruch ; Bryum 

cuspidatum Schp,, Syn.) (Tab. XLIV. C.). 

Closely resembles B . pattescens, hardly differing except in 
the inflorescence, which is synoicous. The leaves are slightly 
decurrent, the apex and excurrent nerve scarcely toothed, the 
capsule rather more pendulous, and perhaps as a rule rather 
shorter. 

Var. ft. cirratum Braithw. ( Bryum cirratum Hornsch., Schp. 
Syn.). Leaves longer, more longly acuminate, with a wider border ; 
nerve longly excurrent in a denticulate arista ; capsule short. 

Hab. Walls, rocks, etc,, in damp places, not common. The var. 
cirratum at higher altitudes. Fr, summer. 


Most of the characters given above are inconstant, especially when 
account is taken of the var. cirratum. In fact, the five plants pseudo- 
triquetrum , bimum , affine , cirratum , and pallescens foiun a closely united group. 
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in winch the inflorescence is, perhaps, the most stable character, and even 
that is not constant. Mr. Nicholson has sent me two plants from Sussex, 
which, with the characters of B. affine, have occasionally flowers which are 
male only, and Wamstorf describes a B. hi mum var. amoenum with some 
female flowers. Hagen has also recently described two varieties of B. 
pallescens with similarly heteroicous inflorescence, while Schiffner describes a 
var. synoicum with most of the flowers synoicous, some being male only. 

The relationships seem to me on the whole best preserved by grouping 
both B. affine and B. pallescens with B. himum. ~ 

The var. cirratum is the alpine form of B. affine . 


* Bryum pallescens Schleich. (Tab. XLIV. D.). 

Usually in dense tufts, stems mostly short, |-2 inches, with 
slender innovations ; yellowish green, tomentose below. Upper 
leaves forming a comal tuft, ovate, or ovate-lanceolate, acumi- 
nate , hardly decurrent, rather small, slightly twisted when dry, 
margin narrowly recurved, nerve excurrent in a rather long } , 
toothed , cuspidate point ; cells rather small, narrow at margin, 
forming a yellowish border. Seta about 1 inch long, capsule 
sub-horizontal or inclined, oblong- pyriform, If lines long, with a 
tapering neck shorter than the sporangium, symmetrical , slightly 
contracted below the mouth, pale brown ; lid convex, apiculate. 
Autoicous ; male flower on a separate branch. 

Hab. Kocks, walls, etc., usually in mountainous regions, not common. 

B. pallescens differs but little, as pointed out above, from B. affine,. 
It resembles a small form of Bryum himum, and also B. intermedium and 
B. caespiticium, but differs in the autoicous inflorescence ; from the first of 
these it differs, too, in the more acuminate leaves with longer points, and from 
the other two in the more distinct border to the leaves. It is for the most 
part an inhabitant of sub-alpine regions, and is somewhat variable in size. 


19, Bryum intermedium Brid. (Tab. XLIV. G.). 

In dense tufts, deep green, stems short with short innovations, 
about J-l inch high. Leaves crowded, when dry imbricated, 
hardly twisted, concave, ovate-lanceolate and oblong-lanceolate, 
acuminate, margin revolute, almost entire, nerve excurrent in a 
rather long entire or denticulate point ; cells much as in B, 
pallescens , but with the marginal ones hardly forming a distinct 
border , although narrower and longer than the median ones. 
Capsule brown, li lines long, sub-pendulous , shortly clavate or 
narrowly elliptic-pyriform , ofte?i a little gibbous on the back and 
incurved, neck rather quickly passsing into the seta, mouth small , 
lid conical, obtuse or acuminate, persistent; peristome small, 
pale, the teeth incurved when dry. Spores 20-25 p. Synoicous. 

Hab. Wet ground and damp shady walls. Common. Fr. summer 
and autumn. ;,y -y,;./. y.y y ■■v-M; 
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The leaves of this moss much resemble those of B. caespiticium and other 
allied species, but it fruits abundantly, and may be recognised without great 
difficulty by the synoicous inflorescence and the form of the capsule, which is 
more pendulous than in B. caespiticium , B. affine , and B. pallescens, not 
recurved, but incurved when asymmetrical, and with a distinctly smaller 
mouth, less conspicuous peristome, and larger spores. The lid also is much 
more persistent, often remaining in its place for months after the capsule is 
matured. The time of fruiting is also a distinguishing character, the capsules 
not ripening until considerably later than in the allied species, and then being 
produced in succession for several months, so that they may be found in 
various stages of maturity in a single tuft. The leaves also want the defined 
border characteristic of most of the species, but the marginal cells are distinctly 
narrower, and as the leaf-margin is usually strongly recurved it is not always 
very easy to verify this character. It prefers moister situations than B. 
, caespiticium . 


20. Bryum caespiticium L. (Tab. XLIV. E,). 

Densely tufted, about 1 inch high, pale bright silky green ; 
stems slender, often with very slender innovations. Leaves 
rather small, uppermost forming a crowded coma, oblong- ^ 
lanceolate, usually wider below the middle, narrowly acuminate , 
imbricated and hardly twisted when dry , margin revolute to near 
the summit, almost entire, nerve excurrent in a long arista ; cells 
rather firm and narrow, the marginal ones very narrow, but 
usually hardly forming a distinct border, especially at the apex. 
Capsule oblong-pyriform or clavate, lines long or slightly 
longer, frequently gibbous below and recurved upwards from the 
neck, brown, wide-mouthed , horizontal or inclined , sometimes 
inflated with a smaller mouth, lid orange, mamillate or conical 
and apiculate, not persistent ; peristome large, rather pale. 
Spores 10-14 /jl. Dioicous. 

Var. ft. imbricatum B. & S. (var. Kunzei Braithw.,. Br. M. 

FI. ; B . Kunzei Hornsch.). Very compact ; leaves sub-equal, 
imbricated so as to render the branches julaceous , very concave , 
ovate-oblong , more suddenly acuminate. 

Var. y. badium Brid. (B. badium Bruch, Schp. Syn.). 
More slender / bright green or reddish ; leaves narrower , more 
acuminate ; capsule shorter , obovate , less tapering at neck, dark 
brown . 

Hab. Dry banks, rocks and walls. Common. The var. g rare ; the var. 
y, Miinthorpe, Westmorland {Barnes) ; Amcliffe Wood, Yorkshire (Ingham). 
■■'Fr.; summer. 

A common and rather variable species ; when fertile the capsules are 
produced abundantly. They are somewhat variable in form and usually 
more or less gibbous below, nearly horizontal when dry, and wide-mouthed ; 
by which characters and by the dioicous inflorescence the species may be 
known from B. intermedium. B. capillar e is known by the very different 
leaves, B. inclination — usually a more robust plant — and B. pendulum by 
the peristome, spores, and distinctly bordered leaves, B. affine by the synoicous 
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inflorescence, and B. pallescens by the autoieous inflorescence and more 
distinctly bordered leaves with wider cells. It is this last species with which, 
perhaps, the greatest difficulty is likely to arise. 

The absence of a border to the leaves cannot, T fear, be relied upon as a 
thoroughly constant and satisfactory character, as forms undoubtedly occur 
in which this structure is decidedly 'manifest. 

The Rev. W. E. Thompson sends a plant with marked varietal characters, 
from Hunstanton, Norfolk ; the spores are much larger, reaching fully 25 ju ; 
the peristome, especially the inner, is of a deeper, orange colour, and there 
are other characters of some importance. It may probably prove worthy 
of varietal rank, unless, as I think not improbable, it is the result of a cross 
between B. pendulum and the present species. 


21. Bryum provinciate Philib. (Bryum canariense Schp., nonnull 
auct., non Brid.) (Tab. XLIV. F.). 

Resembling B. inclinatum, Stems robust, 1 inch high, in 
large, dark olive green tufts ; leaves interruptedly tufted, the 
terminal of each year forming a large rosette, those of the inter- 
mediate parts of the stem much smaller ; upper leaves closely 
imbricated and straight when dry, forming a rigid, cuspidate tuft ; 
when moist very concave / large, ohovate or widely ovate-spathu - 
late , sub-acute , not acuminate , margin strongly recurved to near 
but not quite to apex, above strongly toothed , nerve strong, red or 
yellowish, excurrent in a rigid, straight or somewhat reflexed 
cuspidate point ; cells incrassate, especially above, regularly 
hexagonal-rhomboid, remaining wide to near the margin and 
apex , one or two rows only at margin slightly narrower. Capsule 
pendulous, on a red seta cygneous at the summit, oblong-cylindric 
with a long tapering neck, dark brownish red, large, 14-2 lines 
long, lid conical, acuminate or apiculate ; peristome large, 
yellowish. Autoieous and synoicous, often on the same plant. 

Hab. Dry hills, often in woods, chiefly in the south, rare. Fr, summer. 

Although resembling in habit some forms of B, inclinatum, this plant is 
perhaps more allied to B. capillare, from which however it is easily known by 
the firmer, very concave, more serrate leaves with rigid points, not spirally 
twisted when dry, and arranged in conspicuous, interrupted tufts. This 
latter feature occurs at times in B. inclinatum, but there is no great difficulty 
in distinguishing B. provinciate from it, as well as from all the species with similar 
leaves, if the following points be kept in mind. In B. inclinatum the leaves 
at the apex are narrowly acuminate, indistinctly toothed, and with the cells 
all becoming narrower, especially towards the margin, those at the edge 
being extremely narrow and elongated ; in B. provinciate the apex is wide, 
rarely at all acuminate, with distinct and spreading serratures for some way 
down the leaf, and with the marginal and indeed all the cells hardly altered 
towards the apex, only a single row or at most two at the very margin being 
Slightly narrower than the rest. The very concave leaves with strongly 
recurved margin are also characteristic. The capsule resembles that of 
B. capillare, .;' ■ TV; ' 

* B. provinciate appears to prefer calcareous soil, but is certainly not 
confined to it. ' fi' .T 
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22. Bryum capillare L. (Tab. XLIV. H.). 

Loosely or densely tufted, deep green, reddish below, soft, 
1-2 inches high, with numerous branches. Stem in section with 
a small central-strand, about 25 fx across. Leaves loosely or 
densely set, the comal not very distinct, when dry usually strongly 
spirally twisted round the stem , with the points flexuose ; sometimes, 
especially in the laxer forms, not spirally twisted, but variously 
spreading or incumbent ; soft in texture , much shrinking when 
dry / wide, obovate-spathidate , variable in length, plane or concave, 
shortly acuminate and rather suddenly cuspidate or piliferous 
with the longly excurrent often reflexed nerve , which is broad below ; 
margin entire or finely toothed, variously recurved ; cells rhom- 
boid-hexagonal, short and rather wide, thin-w T alled, the marginal 
in several rows usually very narrow, forming a distinct, but not 
thickened border. Seta long, capsule large, long (about 2 lines), 
sub-cylindrical with a distinct neck of almost equal length, 
horizontal or inclined, hardly contracted below the wide mouth 
when dry, symmetrical or rarely slightly curved, bright brown or 
deep brownish red, the mouth deep red and glossy, lid orange-red ,, 
conical-apiculate ; peristome large, reddish at base, pale above. 
Dioicous ; rarely autoicous ; the var. synoicous. 

Var. ft. torquescens Husn. (B. torquescens B. & S., plur. 
auct.). Inflorescence synoicous. Capsule deep reddish brown. 

Var. y. macrocar pum Huebn. Robust, densely tufted ; cap- 
sule large, long, deeper in colour . 

Var. h. rosulatum Mitt. Very short. Leaves crowded in 
terminal rosettes, quite entire, often twisted and recurved at 
apex, nerve vanishing considerably below the summit, leaf-border 
narrow. 

Var. c. flaccidum B. & S. Stems short with slender branches. 
Leaves soft, narrow , spreading, shrinking when dry but not appressed 
nor spirally twisted, distant, more distinctly toothed. 

Var. £. elegans Braithw. ( B . elegans Nees ; B. barbatum Wils. ; 
B, Stirtoni Schp,, Syn. ; B. leptaleum Stirt. in Ann. Scot. Nat. 
Hist, xii, 113). Densely tufted, bright or dull green; leaves 
regularly imbricated, julaceous, very concave, cyinbiform, rounded- 
obovate, nerve often excurrent in an abrupt , flexuose, sub-piliform 
point, sometimes ceasing below apex ; leaves scarcely twisted when 
dry . Border present or absent. Capsule smaller. 

Hab. Walls, rocks, tree trunks, etc. Abundant. The var. torquescens 
rare, chiefly in the south ; var, macrocarpum a common form on walls in 
moist sub-alpine districts ; var. rosulatum , Sussex ( Mitten ) ; var. flaccidum 
r&re, in moist, ' sheltered situations ; var. elegans rare. . ; Fr, summer. ' , 

One of the most abundant and variable species of the genus ; the above 
varieties do not, by far, exhaust the various forms, but they appear to be the 
most strongly marked British ones. The synoicous inflorescence appears- 
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to be the only reliable character by which to distinguish the var. torquescens ; 
and even this is, according to the observations of reliable authorities, subject 
to variation, both synoiccms and dioicous flowers being found on the same 
specimen. The somewhat different distribution is the only other character 
that can be claimed for it, — the deep red capsule being equally characteristic 
of dioicous plants — and this, even were it more pronounced than it actually is, 
could not be allowed to constitute specific rank in the absence of other 
characters. 

B. capillare is usually recognised without difficulty by the soft leaves, 
wide in the upper part, very generally spirally twisted when dry, with short, 
chlorophyllose cells, the chlorophyll grains being very beautifully and 
distinctly defined even after drying. 

Although in its marked forms a very strikingly distinct plant, I can 
scarcely look upon B. elegans Nees as more than a variety of B. capillare , 
of which it has the leaf structure, although the form and arrangement of the 
leaves are so distinct. In the looser parts of the tufts too they often lose much 
of their distinctive character, and forms occur with the leaves spirally twisted 
when dry. The var. Ferchelii B. & S. must be included in this variety, of 
which it is a more slender and smaller form in all its parts, usually with 
shorter points to the leaves. B. barbatum Wils. and B. Stirtoni Schp. must 
I think without doubt be looked upon as forms of the var. elegans. * 


* Bryum obconicum Hornsch. (B. capillare var. obconicum Hue bn., 

Braithw. Br. M. FL) (Tab. XLV. A.). 

Differs from Bryum capillare in the shorter, dense tufts, the 
leaves less spathulate , rather ovate or ovate-oblong , more acuminate , 
not twisted when dry , but appressed and incumbent ; capsule rather 
smaller, with a somewhat longer more tapering neck. 

Hab. Dry heaths and rocks. Not common. Fr. summer. 

The practice of modern authors, to unite this plant with B. capillare , 
is doubtless the right one. There is very little difference in the form of 
capsule, and that of the leaves is very little greater than in some of the above 
varieties ; they are usually rather smaller, and being closely appressed and 
straight when dry, they give a very different look to the plant. Forms 
occur, however, quite intermediate between this and B. capillare, some with 
the leaf outline of B. obconicum, but more or less spirally twisted, others 
with the leaves intermediate in form. The capsules, as often occurs in this 
genus, are variable in size even within the limits of a single tuft, 

B. obconicum is easily recognised from B. caespiticium and B. 
intermedium, by the broader leaves and almost or quite symmetrical, larger 
capsules. 

* Bryum rufifolium Dixon nom. nov. (Bryum rubicundum Stirton 

in Trans. Bot. Soc. Edinb: xxvi, 246.). (Tab. LXII. C.). 

In very dense, deep red or variegated , compact tufts. Leaves 
still narrower than in B. obconicum , usually very narrowly and 
tangly acuminate , nerve excurrent in a long, glossy arista , usually 
about half the length, but occasionally equalling the length of the 
leaf. Leaves when dry shrunken and contorted, rarely spirally 
twisted. Border . extremely wide , of strongly incrassate cells. 
Fruit unknown. 
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Hab. Plockton, Ross-shire (Stirton) ; Llangollen, N. Wales (Barker). 

The original gathering is a very beautiful plant, and in its extreme 
forms very distinct ; but the presence of stems here and there having the 
leaves spirally twisted when dry, together with the variability of the leaf 
form, sometimes differing little from B. obconicum, indicate its close affinity to 
B. capillare. Prof. Barker’s plant moreover, with the same habit and leaf 
character, is without the special colouring, and is less extreme in other respects. 

Stirton’s name cannot stand, being antedated by B. rubicundum C.M., 
an African species, published in 1859. I have therefore re-named it, keeping 
as nearly as possible to the significance of Stirton’s name, although, as re- 
marked above, the colour is not a constant character. 


23. Bryum Donianum Grev. (Tab. XLV. B.). 

Shorter than B . capillare , Stem in section with a very wide 
central stand ; leaves more densely crowded in short comal tufts, 
twisted when dry but hardly spirally contorted, ovate-oblong, somewhat 
acuminate, nerve strong, excurrent in a very short point, border 
yellow, of several rows of cells, thickened; areolation firmer, 
margin more distinctly and regularly toothed. Capsule resembling 
that of B . capillare, especially the var. torquescens, usually 
somewhat curved. Dioicous. 

Hab. Stony ground and gravelly banks ; not common. Fr. summer. 

Much resembling B. capillare, but known by the characters italicised ; 
the thickened border especially is characteristic ; and the same . remark 
applies to this structure as was made under B. pollens. It is generally of a 
more reddish tinge, the leaves somewhat more rigid and solid, the excurrent 
nerve shorter and more rigid. It is a southern species. 


(SUB-SECTION II.) 

/ 

24. Bryum erythrocarpum Schwaeg. (B. sanguineum Brid.) 

(Tab. XLV. C.). 

In short, loose tufts, often with a tinge of red ; stems slender, 
often bearing at the base globose multicellular crimson trans- 
lucent gemmae. Leaves crowded or distant, rather rigid, erect 
when dry, not forming comal tufts, small, narrowly ovate-lanceolate 
or lanceolate, margin variously revolute, denticulate above ; 
nerve reddish, vanishing at apex or excurrent in a short mucro, 
rarely in a longer, denticulate, cuspidate point ; cells longly 
hexagonal-rhomboid , marginal in one or two rows narrower, but 
rarely forming a distinct border. Seta slender, dark purple red , 
rather flexuose, i-ij inches long, variously hooked above ; cap- 
sule sub-pendulous, about 1| lines long, narrowly oblong-pyriform 
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with a slender tapering neck , slightly incurved, bright crimson or 
purplish , rather wide-mouthed after the fall of the lid, which is 
bright shining crimson, conical-acuminate ; peristome rather 
large, reddish. Dioicous. 

Hab. Sandy and peaty heaths, etc. Common. Fr. summer. 

A beautiful species when in good fruit, but very frequently found sterile 
only, when the stems and branches are more elongated. T jie red radicula r 
ge mmae, whic h are very conspicuous, are characteristi c of this amTYKF aTfTfirl 
Blruhens, and as in 

a "usgfnrTeatufe” Tor Identifying theseplan£s ; in addition to which the leaf 
is ~dis"Hncf Tn loTffi "and ^stnrctuf e. The difficulty probably lies principally 
in separating the various species of the group. B. atropurpureum differs in 
the shorter capsule with abruptly ending neck, B. murale in the narrower 
cells, obtuse lid and wider, larger capsule. It is doubtful whether any 
differences between B. atropurpureum and B. erythrocarpum founded on the 
leaves, are constant ; these however in the present plant are usually longer 
and narrower, with the nerve more decidedly excurrent. 

Mr. Nicholson has gathered a remarkable plant at Crowborough, Sussex, 
differing very conspicuously from the type of B. erythrocarpum in the wide 
fruit, tapering to a very short neck, and in this respect coming near B. 
atropurpureum ; the other characters are however rather those of the present 
species, but the lid is paler, the peristome teeth yellowish, not reddish, the 
basal cells much laxer. It has been variously referred to several rare 
continental species, but Dr. Hagen’s opinion is that it can scarcely be separated 
from B. erythrocarpum , under which however it must probably receive the 
rank of a variety. It differs from B. atropurpureum markedly in' the radicular 
gemmae, the longer seta, and the tapering though very short neck. 

[An allied continental species, B. Sauteri B. 6- S., is included by Hobkirk 
in his Synopsis of British Mosses, the localities given being Teesdale (Spruce) 
and Scotland (Mitten). No confirmation however of these records has been 
found (cf. Journ. of Bot., Sept., 1923), and they appear to be unfounded.] 

*Bryum rubens Mitt. (Tab. XLV. D.). 

In straggling , loose tufts , nearly allied to B. erythrocarpum f 
Leaves with the marginal cells narrow and elongated" in 2-3 rows, 
forming a distinct , often coloured border ; cells larger. Capsule 
often paler and less brightly coloured , the neck a little less tapering 
and slender ; lid large, acutely acuminate. 

Hab. Sandy ground, very rare. Fr. summer. 

The presence of a distinct border in this plant is of less value as a specific 
character than at first appears, inasmuch as traces, at times very distinct, 
of the same structure may be seen in B. erythrocarpum . There is, however* 
in addition to this, a peculiar habit belonging to B. rubens , due to the untidy 
straggling growth. The cells also seem to be distinctly larger than in B. 
erythrocarpum. The radicular gemmae are present as in that species. The 
fruiting characters given in Ed, I appear to be mostly unreliable. 


2§. Bryum atropurpureum W. & M. (B. bicolor Dicks., Braithw 
Br. M. FI.) (Tab. XLV. E.). 

In close tufts, resembling B. erythrocarpum, but usually 
shorter and more compact ; without radicular bulbils ; leaves a 
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little wider, but not constantly so ; nerye rather less excurrent , 
sometimes vanishing. Seta short , less than one inch in height , 
arcuate above, dark purple red ; capsule pendulous or nearly so, 
small, thick , and short , less than one line in length, shortly oblong or | 

obovate , with an indistinct neck abruptly passing into the seta,. f 

deep pttrple-red. slightly contracted at the mouth, lid bright red, ff 

shining, wide, conical, shortly apiculate. Dioicous. | 

Var. j3. gracilentum Tayl. ( B . elegantulum Stirt. in Scot. | 

Bot. Rev. i, 92) Taller and more slender ; leaves broader, the 
nerve often vanishing below apex. Bulbiform gemmae are borne 
in the axils of the upper leaves, j| 

v i | 

Hab. Glay banks, roadsides, etc. Common. The var. $ with the ;> 

type, frequent. Fr. early summer. \t. 

Easily recognised by its bright red fruit, which differs from that of the \ 

allied species in the abruptly ending neck, not tapering into the seta, and in || 

its generally short, thick outline ; it is not unlike that of B. argenteum , with 1 

which it often grows, but the vegetative part is quite different. When barren jj 

it is with difficulty separated from the preceding species ; indeed it is not 1 

safe to attempt to separate barren plants except in the case of well-marked 11 

forms. The leaves however are usually closer and less elongated, the habit. j 

less straggling ; while the globose basal gemmae appear to be absent here ; IS 

axillary bud-like gemmae sometimes occur, but not commonly in the type. J 

The var. jS is often very small and slender, the leaves often obtuse in outline, 
variable and indeed deformed. 

Bryum Barnesii Wood ( Schp . Syn.) appears, in part at least, to belong 
here. I have only seen a single stem, labelled as collected by Barnes, and 
the areolation, both upper and lower, agrees very nearly with some forms of 
the present species, scarcely with B. argenteum, to which Braith waite refers 
it ; the cells being exactly rhomboid-hexagonal with very thin walls, while 
B. argenteum has the cells more or less distinctly incrassate ; nor is there 
anything in the habit or leaf form to recall that species. Possibly more than 
one plant was included in his gatherings, and in any case the specimens 
appear to represent one of those undeveloped, somewhat abnormal barren 
forms not uncommon in this genus, and often impossible of identification. 

. . . ‘41 

: : ■■ . . .. V ■ ■ - ■ ■' "■ , // . , ■■■' v;;, v; 

26. Bryum murale Wils. (Tab. XLV. F.). j] 

Resembling B. erythrocarpum , but in more dense , compact 
cushions ; the leaves crowded in terminal tufts, more rigid, wider 
at the base, oblong , acuminate, margin narrowly reflexed, nerve 
thick, excurrent in a cuspidate point ; cells distinctly narrower 
than in the two preceding species, narrowly linear -rhomboid , 
rectangular at base. Seta f-j inch long, arcuate or hooked 
above, capsule sub-pendulous or inclined, finally often horizontal, 
larger than in B. erythrocarpum, \\ lines long, wider , oblong- 
pyriform or widely pyriform , neck shorter and much less tapering ; 
bright red, sometimes contracted at the mouth, persistent ; lid 
large, obtuse or scarcely apiculate, shining. Dioicous. 

Hab, On mortar of walls ; not common. Fr, early summer. 
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In the form of fruit this species is somewhat intermediate between 
B. erythrocarpum and B . atropurpureum, being less tapering in the neck than 
the former and more so than in the latter ; but it is larger than either, with 
a more elevated lid ; the narrow cells form a good and easily observed character 
by which even barren plants may be known. The old black capsules of the 
previous year may usually be found on the same tuft with the ripening ones* 
B, murale appears” to prefer the mortar of new walls, and sometimes disappears 
suddenly from spots where it has been very abundant. Like B. caespiticium, 
it sometimes has the capsules small-mouthed and inflated or widely pyriform. 
I have found it in very fine fruit, but with this condition of capsule very 
marked ; and in Wilson's Herbarium there is a drawing of the same form, 
labelled “forma microstoma,” from Bangor; it has then a very different 
appearance from the typical form, but as the fruit ripens the distinctiveness 
diminishes. It is possible that it is in some degree a pathological condition. 

These three species, B. erythrocarpum, B. atropurpureum , and B. murale, 
form a distinct and natural group, characterised by their blood-red capsules 
and small leaves of a fairly uniform type, acuminate with the nerve shortly 
excurrent and with small, rather narrow cells. B. murale forms a somewhat 
intermediate link with the next group in areolation and leaf-outline, but 
differs widely in the acuminate, acute leaves and cuspidate nerve point. 


27. Bryum alpimim Huds. (Tab. XLV. G.). 

In dense, wide tufts, rigid, robust , 1-3 inches high, usually of 
a deep glossy crimson , or variegated with red and green, with few 
branches. Leaves usually sub-equal, erecto-patent, when dry not 
much shrinking nor twisted, straight and closely imbricated , and 
very glossy, narrowly oblong-lanceolate , obtuse or acute , not or 
rarely acuminate, decurrent, concave , margin reflexed, entire or 
faintly denticulate at apex, nerve thick, vanishing below or reaching 
apex , rarely slightly excurrent, purple, cells narrowly linear - 
rhomboid , usually, in the older leaves especially, narrowly linear 
and incrassate, narrower still towards margin but not forming 
a distinct border. Seta flexuose, about 1 inch high, capsule 
variable, 1-1 1 lines long, pendulous or inclined, deep red, pyriform, 
with a tapering neck, small-mouthed, persistent ; lid glossy, 
mamillate. Peristome reddish. Dioicous. 

Yar. /?. viride Husn. More slender, leaves less closely 
imbricated, often wider, pale green or very slightly tinged with 
ted , more acute ; cells a little wider, less incrassate. 

Var. y. distantifolium Dixon, Handb. Ed. I . Tall, robust, 
green above, pale yellowish brown below. Leaves large, long" 
distant, divergent, tapering, rather more loosely areolate. 

Var. 8. meridionale Schp. Leaves more rigid, narrower, the 
upper very narrowly oblong-lanceolate, cells narrower, longer. 

x Hab. Wet alpine and sub-alpine rocks ; rarely on less elevated heaths ; 
common, except in the lowlands. The var. jS at low altitudes, not common! 
, The var. y on stones in a mountain stream, Honister Pass, Cumberland, 1895 
(Dixon). The var. 5, Cornwall, Yorkshire. Fr. rather rare, summer. * 
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One of the most beautiful of our mosses, with a splendid almost metallic 
lustre and rich colouring. The var. viride is in its extreme form a very distinct 
and different looking plant, resembling B. Mildeanum very closely ; 
intermediate forms between it and the type may, however, often be found. 
B . alpinum is the type of another well-defined group, including also B. 
gemmipavum, B. Maehlenbeckii, and B. Mildeanum, known by their deep red 
capsules, the leaves erect and imbricated when dry and little altered, more or 
less oval-oblong, obtuse or slightly acute, hardly acuminate, with the nerve 
vanishing or at most shortly mucronate, and the cells frequently very narrow. 
It can hardly be confused with any species except the ones in question ; of 
these B . Muehlenbeckii differs in the obtuse, cucullate, ^widely areolate leaves, 
B. gemmipavum. in the shorter stems, wider, less pointed, less rigid leaves 
with rather wider cells, and B. Mildeanum , as pointed out under that species, 
in the colour, the more excurrent nerve, wider cells, and other points. 

The var. distanti folium is a marked form, well deserving of notice ; the 
leaves are much more distant than in any form I have seen of this species, 
not imbricated, spreading or divergent, longer and larger than in the type, 
and of the same colouring as in the var. viride . 


28. Bryum gemmiparum De Not. (Tab. XLV. H.). 

Resembling B . alpinum , but paler , in shorter , stunted tufts ; 
the young shoots bright green, the older reddish. Leaves wider, 
ovate , shortly and widely, almvst obtusely pointed, not glossy, 
nerve vanishing below apex or just reaching it ; cells wider „ 
narrowly hexagonal-rhomboid, thin-walled, narrower at margin,, 
which is slightly reflexed below ; nerve thinner. Gemmae 
frequently occur among the upper leaves. Capsule oblong- 
pyriform, reddish. Dioicous. 

Hab. Rocks in and by water ; R. Usk, Monmouth ; and R. Grwyne, 
Brecon. Both sterile. Fr. spring. 

A Mediterranean species, intermediate between B. alpinum and B. 
Muehlenbeckii ; the leaves wider and more obtuse than in the former, with 
wider cells ; less obtuse and cucullate than in the latter, and with narrower 
areolation. It is also of a paler colour than either. It is probable that it 
should be ranked as a sub-species of one or the other. 


29. Bryum Muehlenbeckii B. &. S. (Tab. XLV. I.). 

Resembling B. alpinum but more slender , scarcely glossy, 
rather less brightly coloured, olive green, tinged with deep red. 
Leaves wider, ovate and elliptic, with the apex obtuse or obtusely 
apimlate, strongly incurved and cucullate, nerve stout, vanishing 
in the apex ; cells widely hexagonal, much laxer than in B . alpinum . 
Capsule oblong-pyriform, small, reddish, brown. Dioicous. 

Hab. Wet places in mountains, very rare. Fr. late summer. 

A very distinct species, not found in fruit in this country ; but well 
distinguished by its superficial resemblance to* B. alpinum , but with broad, 
obtuse, cucullate leaves with much looser areolation. 
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When growing in mountain streams it sometimes simulates a short 
purplish form of B, pseudo-triquetrum, but the similarity disappears entirely 
when dry, owing to the twisting and shrinking of the leaves in the latter. 


30. Bryum Mildeanum Jur. (Tab. XLV. J.). 

Resembling Bryum alpinum var. viride. Tufts swollen, 
soft y pale greeny bright or shining, brown or red in the interior ; 
stems slender , red below , 1-2 inches high. Leaves sub-equal, 
very concave , lower widely oval-acuminate } upper narrower, elliptic - 
oblongy gradually acute or slightly acuminate erecto-patent, less 
crowded than in the above-mentioned plant and smaller , erect 
and appressed when dry; margin widely reflexed or revolute, 
plane at apex, entire or obsoletely denticulate at point, nerve 
strong, red in the older leaves, yellowish in the upper, excurrent 
in a stout straight macro. Areolation much wider than in typical 
B. alpinum , and distinctly wider than in the var. viride, especially 
in the lower leaves ; hexagonal-rhomboid , thin-walled. Capsule 
purple-red, clavate-pyriform. Dioicous. 

Hab. On rocks and in sand in and near monutain streams ; rare. 
Fruit very rare, not found in Britain, ripening in late summer. 

This plant comes very near to the green, laxer-leaved form of B. alpinum , 
and it is quite possible that it may eventually have to be classed as a sub-species 
of that plant. I have however found the two growing closely intermixed, 
almost indistinguishable even with the lens, yet under the microscope 
retaining their characters constantly. B. alpinum almost always shows some 
slight trace of vinous red on the nerve and margin at least of some (even 
among the upper ones) of the leaves, which are all of nearly equal width ; 
and in the var. viride the lower part of the stem, as well as the older leaves, 
is rather brown than red, and the nerve either vanishes below the apex or is 
barely excurrent. In B. Mildeanum , on the other hand, the upper leaves 
never show any trace of red, and are usually of a brilliant green, rarely if 
ever found in the other species ; while the lower leaves and the lower part of 
the stem are often bright brownish red, though not constantly so ; the lower 
leaves, also, are almost always distinctly wider than the upper, with more 
acuminate points and laxer areolation, the latter being constantly wider, 
or at least as wide as in the most laxly areolated leaves of the allied plant ; 
and the nerve is always excurrent, usually in a distinct, rigid mucro, which is 
longest in the lower leaves. It will be seen from this that the lower leaves 
form the safest guide to the identity of the species, except as regards colour. 

Considerable variation occurs in the slenderness of the stems, but in 
Other respects it is fairly constant in character ; our British plant appears to be 
usually more robust than the continental one ; I have gathered it in numerous 
localities in England, Scotland, and Wales, always taller and stronger than is 
usual on the continent, judging from specimens and descriptions. With the 
exception of the green forms of Bryum alpinum , I have found no difficulty in 
recognising it at once in the field from any of our other species, by the 
brilliant green tufts with concave, shortly pointed leaves. The margin is 
often described and figured as strongly revolute, but I have usually found it 
only slightly, though widely reflexed, so that viewed under the microscope it 
has somewhat the appearance of the flat edge of a dish or platter. 

B. gemmiparum differs in the more densely imbricated leaves, which are 
rather more obtuse, with the nerve scarcely excurrent, and the margin less 
widely and less strongly reflexed. B. caespiticium resembles it, but is known 
by the more tapering leaves with long points. 
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31. Bryum Dixoni Card, ex Nicholson in Rev . Bry. igoi , p. 73 
(Tab. XLV. K.). 

In dense compact tufts , scarcely half-an inch high , yellowish 
green , glossy, golden yellow when dry , dark brown below. Stems 
slender, filiform, fragile , branched. Leaves crowded, erecto- 
patent, when dry appressed and closely imbricated, not much 
altered, not twisted, very small , less than 1 mm. in length, 
widely ovate , not or scarcely acuminate, very shortly pointed, concave , 
slightly decurrent ; margin plane, entire or denticulate at apex ; 
nerve strong, yellow, very wide at base, ceasing at apex or excurrent 
in an exceedingly short macro . Upper cells somewhat incrassate, 
small, rhomboid, a few rows at margin narrower, but not forming a 
distinct border, basal cells larger, rectangular, towards angles 
quadrate, becoming reddish. Inflorescence and fruit unknown. 

Hab. On the face of rocks in bed of stream, Ben Narnain, Argyllshire, 
1898 {Dixon). 

Very distinct from all our British species ; perhaps most resembling 
B. atropurpureum, which, however, has narrower more pointed leaves with 
recurved margins and distinctly narrower areolation. In habit and in its 
station it resembles B. claviger Kaur., a continental species, but is quite 
distinct under the microscope. In general appearance it is also a little like 
small forms of B. fill forme, but the areolation and general leaf structure is 
entirely different. 

... / Short axillary gemmiform shoots sometimes occur on the stems. 


32. Bryum argenteum L. (Tab. XLV. L.). 

In close tufts or patches, inch high, pale green or whitish, 
silvery and shining when dry, slender, with terete julaceous branches. 
Leaves closely imbricated, hardly altered when dry, small , widely 
ovate or obovate , variously apiculate or acuminate, very concave, 
margin plane, entire ; nerve thin, vanishing considerably below the 
summit; cells small, narrowly hexagonal; usually somewhat 
vermicular, obtuse at the ends, and incrassate ; wider at base ; 
all very pellucid , the lower very slightly chlorophyllose , the upper, 
often for half the leaf, quite colourless and hyaline. Seta short, 
about 1-inch high, arcuate at the top ; capsule pendulous, rarely 
more horizontal by the stronger curving of the seta, very small, 
hardly 1 line in length, shortly oblong, with a very short hardly 
tapering neck, slightly contracted below the wide mouth when dry, 
reddish brown, lid wide, conical, orange ; peristome deep orange 
below, paler above. Dioicous. 

I Var. majus B. & S. (B. pcrpusillum Stirt. in Glasgow Nat. 
vij §38). In taller, swollen, greener tufts; branches stouter; 
leiVies chlorophyllose almost to apex. Capsule hardly raised above 
0\%:anches. 
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Var. y. lanatum B. & S. (Mnium lanatum P. Beauv.) . Shorter 
with shorter branches, hoary with the long , flexuose, hyaline , 
acuminate points of the leaves, chiefly or entirely formed of the per- 
current or excurrent nerve , very white when dry . 

Hab. Waste ground, cinders, roofs, etc. Abundant. The varieties 
0 and y more rare ; var. majus in moister, shady situations ; var. lanatum 
in dry, warm spots. Fr. late autumn. 

One of the most easily recognised of our species, resembling most 
Plagiobryum Zierii, but differing in the smaller cells, absence of red tinge 
and other points mentioned under that plant. The silvery tint is due to the 
extreme thinness of the texture of the leaves, the upper part usually devoid of 
chlorophyll, and the lower half only faintly coloured. It exhibits some 
variation in leaf form and habit, but hardly to such an extent as not, in general, 
to be easily recognised. The varieties described above are the extreme 
forms induced, the one by a rich and moist habitat, the other by drought and 
exposure to the sun. In the var, lanatum however a very distinct structural 
change occurs through the nerve becoming prolonged into the acumen, and 
frequently, indeed in the best marked forms normally excurrent. 

B, pavasemum Stirt. may belong here ; or possibly to B. atropurpureum ; 
in any case it is only an abnormal state of some species. 


F. RHODOBRYUM. 

33. Bryum roseum Schreb. ( Mnium roseum Weis ; Bryum 
proliferum Sibth., Braithw. Br. M, FI.) (Tab. XLV. M.). 

Gregarious or in large loose mats ; producing subterranean 
stolons, with stems 1-2 inches high, somewhat branched, robust, 
clothed for some distance upwards with minute , appressed , scale- 
like leaves , the terminal suddenly enlarged, forming a wide terminal 
rosette , deep green, horizontally spreading or erecto-patent, 
erect and flexuose when dry, very long , 3-5 or even 6 lines , j| 
lines wide, spathulate from a narrow base , acute , the apex somewhat 
twisted ; margin narrowly recurved below and entire ; in the 
upper half plane, spinulose-dentate ; nerve narrow above, vanishing 
at some distance below apex. Areolation rather large, regularly 
elongate-hexagonal, larger and looser at base, all thin-walled and 
highly chlorophyllose, or the lowest hyaline. Capsules often 
two or three together, on long stout setae 1-1 J inches high, 
pendulous, oblong-cylindrical with a short neck, slightly incurved, 
brown ; lid conical, obtusely apiculate ; peristome large;. 
Dioicous. 

Hab, Woods and shady hill-sides, not common. Fruit very rare, kite 
autumn. 

A splendid plant, with beautiful rosettes of leaves sometimes as much l as 

an inch across. The stems are frequently continued beyond one rose -tte, 

subsequently forming another, and innovations are produced below .%|,he- f 

flowers. In habit this species resembles a Mnium, such as M. spino&%mJ ?l v 

but the areolation is quite Bryoid, as is the peristome. The fruit is exceed 711 aiy \ 
- - - .... - "* “ ■ - 


rare, and has only been found in three or four British localities. 
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79. MNIUM L. (emend. B. & S.). 

Plants usually tall and robust with large leaves . Fertile 
stems erect, the terminal leaves usually larger, forming a rosette ; 
often producing barren basal branches of a different form, 
frequently long, slender and prostrate or arched, rooting at the 
ends, the leaves sub-equal ; branching basal, rarely from below 
the inflorescence. Leaves usually large, rounded or more or less 
elliptic orjingulate, often with a distinct border, frequently spinosely 
toothecl ; nerve rarely longly excurrent ; cells rounded-hexagonal 
or quadrate-hexagonal , rarely elongate, often large, smooth. 
Capsule more or less pendulous or horizontal, oblong-cylindric 
or oval, not pyriform / lid mamillaie , acuminate or rostrate ; 
calyptra very narrow, fugacious. Peristome as in the Section 
Eu-Bryum of Bryum, but with the cilia smooth or nodose, hardly 
appendiculate. 

A genus of very fine, handsome mosses, with large pellucid 
leaves, usually with a border, which is much more distinct than in 
Bryum, and sometimes thickened ; and with very different 
areolation, the cells being nearly as broad as long (except at the 
base) and hardly ever rhomboidal. The capsule also is different, 
being more f r eq uently,,horizon t al , rarely with a distinct or taper- 
ing neck, and hence not pyriform in outline ; the lid too is 
frequently beaked. The prostrate or arched barren shoots are 
only present in a certain number of our species, in the others the 
barren innovations are erect, but with the leaves sub-equal, and 
are usually taller and more slender than the fertile ones. 


Deri v . — pLviov (mnion) , moss. 


1 f Leaf ' margin entire. . . . . ... . . L. , ...2 

" : /A Leaf margin toothed. . . . . .... .A;, 

2 f Marginal cells scarcely distinct, ail cells rattier elongate 12 . cinclidioides 

\ Marginal cells long and narrow, forming a distinct border 3 

f Margin usually thickened (2-4 stratose) ; dioicous ; capsule oval 
rtj ' jy. punctatum ^ 

p Margin not thickened, 1 -stratose ; synoicous ; capsule roundish 

x 4 . sub glob o sum 

y.f Ls. : ' ' not ; bordered.. — .it. . '-stellar A ' - 

\Ls. bordered .. ...5 . 

c f Border simply serrate, the teeth single, in one rank .6 

' \ Border with the teeth in pairs in a double rank ...9 

* TLs. ■ ligulate, .obtuse, undulate. ... , 4 .. undulatum 

: .pLsV; ovate or roundish, scarcely undulate.............. 7 . 

j f Stem L3 inches ; cells 26-40 g, in ' divergent ' rows .v.V.- .. .,8 

\ Stems pi inch ; cells about 20 p, not arranged in rows 2 . cuspidatum r 

g / Dioicous ; Is. usually acute ; , lid conic 1 . affine " 

\Synoicous ; Is. usually obtuse ; lid : rostrate. * .vL * Lj. : ?Q$prafwm 

g f Ls. lanceolate, scarcely decurrent ; lid mamillate 5. hornum ' 

\Ls. wider, with longish decurrent wings ; lid conic, rostrate 10 
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10 

11 

12 

13- 


f Cells in divergent rows ; Is. 2-3 lines long io. spinosum 

\ Cells not arranged in rows ; Is. 1 J line or less 11 

/"Cells hexagonal, small, about 12-15 p ; dioicous 7. orthorrhynchum - 

\ Cells rounded at the corners, about 20 g 12 

{ Synoicous ; nr f i not spinulose at back 6. serration 

Dioicous ; ner 3; usually spinulose at back 13 

f Ls. somewhat distant, much shrinking when dry, plant of banks of 
J streams 9. riparium ^ 


Ls. close, sharply toothed; not much shrinking, plant of mountain rocks 

8. lycopodioides. ~~ 


1. Mnium affine Bland. (M . cuspidatum Neck., Braithw. Br. M. 
EL) (Tab. XLVI. A.). 

Stems usually moderately tall, with long sterile shoots 
arched or prostrate ; bright pale green, loosely tufted, 1-2 inches 
high, radiculose below. Stem-leaves ovate, the upper larger, 
oblong -elliptic, usually somewhat acute rarely more obtuse and 
apiculate, 2|-3| lines long, narrowed and decurrent at base ; 
leaves of sterile shoots usually complanate in two rows, more 
distant, wider, ovate or obovate-spathulate, often hardly narrowed 
at base and scarcely decurrent, largest in the middle of the shoot ; 
all much crisped, curled and undulate when dry, margin bordered 
with 3-5 rows of narrow-linear, cartilaginous cells, yellowish, 
spinulose in the upper half with a single row of sharp , rather distant , ■ 
slender teeth usually composed each of a single row of three cells, 
but variable ; nerve reaching to apex or vanishing in the apiculus ; 
cells large, variable in size (23-40 jx ), broadly oval-hexagonal, 
arranged in oblique lines radiating from the nerve, at apex rather 
smaller and more rounded, at base larger and sub-rectangular, 
all chlorophyllose, thin-walled, scarcely collenchymatous. Cap- 
sules usually aggregated, 2-4 together, on long setae (1-1| in.), 
pendulous, elongate-elliptic, 2 lines in length, yellowish brown, 
finally brown; lid conical, apiculate. Dioicous. Male flower 
discoid, terminal. 

Var. j3, datum B. & S. (var. datum and M. Sdigeri Jur., 
Braithw. Br. M. FI.). Talk robust, 2-4 inches high, sterile 
branches erect ; leaves large, less strongly spinose with short blunt 
teeth, usually of 1-2 cells each ; areolation usually smaller, more 
incrassate, sometimes slightly collenchymatous ; leaves more 
markedly decurrent. 

Var. y. rugicum B. & S. (M. rugicum Laur.) . Small, dull 
green, leaves small , short, margin almost entire or with only a 
fete obtuse almost obsolete teeth. 

Hab. Damp ground in woods, etc. Common. The vars. j8, y, in 
bogs and marshes, less common. Fruit rare, in spring. 

This species varies very greatly, and is difficult to describe with precision. 
It could only however be confused with the two following species, and of 
these M. cuspidatum has the leaf-cells very markedly smaller, indeed only 
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about about half the size ; while M. rostratum differs in the synoicous 
inflorescence, and the rostrate lid. When these characters are not present 
there is frequently some difficulty in the determination ; but M. rostratum 
has generally more oblong, obtuse leaves with the serratures usually very small 
and often all but wanting ; they are also less decurrent, and broader at the 
base, but it is not always safe to determine barren specimens. M. affine is 
usually a more robust species than either of the other two. 

I "am unable to consider M. Seligeri Jur. a good species. The differences 
between it and the var. datum of M. affine at the best are but slight, and the 
form of the serratures, which appears to furnish the most important character, 
is very variable, and leaves may be found on the same stem exhibiting the 
normal type together with that of M. Seligeri , and with intermediate stages. 
The tall fine plants with the sterile shoots erect are very different from typical 
M. affine, but this is also characteristic of the var. elatum. I have not found 
the convex form of the leaves, the strongly decurrent base, the smaller 
incrassate cells, and the small obtuse serratures, at all constantly correlated. 
Thus in German specimens distributed as M. insigne Mitt. ( i.e . M. Seligeri 
Jur.) by Dr. Fr. Mueller, with the typical short blunt serratures, the leaves 
are hardly decurrent, the cells very large, and the cell- walls not at all 
incrassate ; on the other hand, fine fruiting plants collected by Grebe in 
Thuringia and distributed as M. Seligeri (but which should doubtless be 
classed as M, affine var. elatum), have the spines very long and slender, 
formed of three cells, but the leaves very strongly decurrent, and convex on 
the upper surface. 


2. Mnium cuspidatum Hedw. non Neck. (M, silvaticum Lindb., 
Braithw. Br. M. FL) (Tab. XLVI. €,). 

Less robust than M, affine / young shoots bright pale green, 
older stems dark green ; in wide patches. vSterile shoots 
prostrate or sub-erect, slender. Stem leaves decurrent, oval- 
oblong, the upper larger, 1-2 lines long, obovate-spathulate ; 
those of the branches shorter, smaller, rounded-oval ; all acute , 
shortly c uspid ate , much crisped when dry ; border of 3~5 rows of 
yellowish cells, with a single row of small spinose teeth in the 
upper half, each tooth as a rule composed of a single spiniform 
cell ; nerve vanishing below or in the cuspidate point. Cells 
small , about 20 p in diameter , hexagonal, somewhat incrassate 
and collenchymatous, not seriate, at apex rather smaller, at base 
somewhat larger and longer, sub-rectangular. Seta pale, solitary ; 
capsule pale, sub-pendulous, oval-oblong, lid conical , obtuse ; 
peristome yellow. Synoicous . 

Hab. Damp ground and rocks in woods, etc. ; common. Fr. spring. 

A smaller species than the last, and readily distinguished from that and 
M, rostratum by the cells only about half the size, not arranged in radiating 
rows, and more angular. It may be recognised in the field by the smaller, 
shorter, more acute leaves, with the borders more finely and sharply toothed. 
All the other species with bordered and serrated leaves have them usually 
narrower and longer and always with double rows of teeth. 
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3. Mnium rostratum Schrad. (Tab. XLVI. B.). 

Dark green, in loose patches. Stems erect, short, sterile 
branches long, prostrate or arched . Leaves usually oblong or 
slightly obovate , less tapering at the base, rounded and obtuse 
and often flattened at the summit , with a short apiculus, slightly 
decurrent, crisped and undulated when dry ; those on the sterile 
shoots two-ranked, somewhat complanate ; comal leaves of the 
stems much enlarged, 2-2| lines long ; margin strongly bordered, 
with a single row of irregular teeth in the upper half, which are 
usually small, thick, and obtuse, often almost obsolete ; nerve 
reaching apex ; cells resembling those of M. affine , but a little 
smaller, about 2$ jj. in their shortest diameter , collenchym ato us , 
and often slightly incrassate. Capsules often aggregate, horizontal 
or sub-pendulous, oblong-oval, pale ; lid with a long , straight or 
curved , rostrate beak , yellow ; calyptra rather persistent ; peris- 
tome yellow. Synoicous. 

Hab. Rocks and shady banks ; frequent, Fr. spring. 

Easily distinguished from the two preceding species, when in fruit, by the 
long beak of the lid. When barren the more oblong, obtuse leaves will 
generally distinguish it, besides which the cells ate larger and the serratures 
more obtuse than in M. e itspi datum ; but as observed under M. affine, it is 
sometimes, in the barren state, more difficult to separate from that species.- 
The collenchymatous cells will usually serve to distinguish it, as the forms 
■of M , affine with similar cells are nearly always those of var. elatum with erect 
branches, thus differing in habit from our present plant. The leaves of 
M. affine are also as a rule more strongly decurrent. Even without the fruit, 
it may readily be known by the synoicous inflorescence, when flowers are 
present. It often grows with M . punctatum, which is easily known however 
by its larger, wider, entire leaves of firmer texture and much less altered in 
drying, 

M. rostratum is occasionally dioicous, and such forms have been described 
;as new-' species in several parts of the world. Mr. C. P. Hurst has gathered a 
■remarkable form in Savernake Forest with the leaves quite entire ; it is sterile, 
but if it should prove dioicous, as is possible, it would be identical with the 
Indian M, integrum Fleisch. In any case I can hardly look upon it as anything 
but a varietal form. 


4. Mnium undulatum L. (Tab. XLVI. D.). 

In large loose patches, bright pale green or darker. Stems 
1-2 inches high, erect ; sterile branches longer, 3-4 inches, erect , 
somewhat arcuate and often flagelliform , dense-leaved ; stems 
branched from the coma and stoloniferous at base. Stem-leaves 
gradually larger upwards, the comal long (often i an inch ), Ungu- 
late , obtuse and round at apex , with a small apiculus chiefly formed 
by the slightly excurrent nerve ; narrowed at base and decurrent, 
strongly transversely undulate ; crisped when dry ; leaves of the 
sterile shoots similar. Nerve strong, slightly excurrent ; margin 
with a narrower border than in the three preceding species, 
spinosely serrate from the base with close , acute teeth in a single row . 
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Cells small, about 15 p in diameter , transversely elliptical-hexagonal, 
somewhat seriate. Capsules aggregated, 2-10 in one perichaetium , 
seta orange, paler above ; capsule oval-elliptic, sub-pendulous, 
shining, pale reddish brown, with bright red mouth and lid ; 
calyptra fugacious ; lid conical , obtuse or obtusely apiculate ; 
peristome pale. Dioicous. Male flower discoid. 

Hab. Shady woods. Abundant. Fruit rare, spring. 

One of our finest mosses, especially when the fruit is produced ; the 
numerous setae springing from the terminal rosette of leaves, with the 
brightly coloured drooping capsules, render it especially beautiful. It can 
hardly be confused with any other moss ; Catharinea undulata is the one 
which most resembles it, but is known at once by the more tapering, usually 
acute leaves, with lamellae on the face of the nerve. 


5. Mnium hornum L. (Tab. XLVI. E.). 

Robust, in dense tufts, 1-2 inches high, dark green, the 
young shoots pale green. Stems erect, unbranched; lowest 
leaves minute, upper gradually increasing in size, comal large, 
forming a rosette, terminal li-2 lines, oblong-lanceolate or narrowly 
elliptic-lanceolate, more or less acute , with a sharp apiculus, very 
slightly decurrent , erecto-patent or spreading, when dry erect, 
slightly twisted, but hardly crisped or contorted . Sterile shoots 
erect, the leaves sub-equal, crowded , not forming a comal rosette, 
resembling those already described. Margin of leaves with a 
strong reddish border, spinosely serrate from below the middle 
with a double ’ row of teeth, which are consequently in pairs, 
each formed of a single spiniform acute cell ; nerve ceasing 
at some distance below the apex, spinose at back above ; cells 
incrassate, angular , sub-quadrate, hexagonal or irregular, not 
seriate, rather small, about 20 jjl in diameter, the basal rec- 
tangular, elongate. Seta solitary, 1-1 § inches, reddish, 
cygneous above, capsule sub-pendulous, finally horizontal, rather 
large, ovate-elliptic with a very narrow but distinct tapering neck, 
when empty somewhat inflated, pale yellow with a narrow red 
rim ; lid conical , apiculate ; peristome yellowish. Dioicous ; 
male flower large, discoid. 

Hab, Sandy banks in woods, and about the roots of trees, sometimes 
on rocks by streams ; common. Fr, spring, 

A fine species usually known by its dense, robust habit, with, the leaves 
closely set and hardly crisped when dry. It does not vary much, but when 
growing among rocks and by mountain streams it is often of a reddish hue 
and more slender, then much resembling M. serratum and M. orthorrhynchum . 
When in fruit the pale capsule and short lid at once designate it ; but these 
species, especially the latter, are often barren, and it is then sometimes almost 
impossible to separate them in the field. There is, however, usually a more 
decided reddish tinge about M. serratum and M, orthorrhynchum , especially 
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in the steins ; the leaves are less crowded, wider, more ovate, and more 
strongly decurrent ; still lax-leaved forms of M. hovnum may defy 
determination with the lens. Under the microscope the scarcely decurrent 
leaves and the shorter nerve will generally distinguish it ; M . serratum also 
has the nerve not spinulose at back and the cells rounded internally, and in 
M . orthorrhynchum the cells are rather smaller. 

M. hornum has something of the habit of M. stellare, but is usually of 
stronger growth, and its bordered leaves are quite distinct, even with the lens. 


8. Mnium serratum Schrad. (M. marginatum P. Beauv., Braithw. 
Br. M. FI.) {Tab. XLVI. F.). 

Resembling M. hornum , but more slender, of a darker green, 
almost always with a deep vinous red tinge in the lower part and 
with red stems ; leaves shorter, wider, more distant, more contorted 
when dry, but hardly crisped ; lower stem-leaves ovate or obovate, 
upper longer, oblong-spathulate ; all acute and apiculate, 
narrowed at the base and strongly decurrent ; leaves of the sterile 
shoots more distant, shorter ; all with a strong red border, 
doubly spinose-serraie, the teeth acute, obtuse, or sometimes 
almost obsolete, less crowded than in M. hornum ; nerve red, 
vanishing just below or reaching to apex, smooth, not spinose 
at back ; cells 20-25 M in diameter, irregularly rounded, not 
angular, slightly incrassate, collenchymatous, at base larger, 
sub-rectangular. Capsules sometimes aggregate, horizontal, 
yellowish brown, finally brown ; lid with a rather stout shortly 
rostrate beak , usually decurved ; peristome deep yellow, finally 
brownish. Synoicous. 

Hab. Rocks, usually by streams ; not common. Fr. spring. 


M . serratum is a plant of alpine and sub-alpine regions, while M. hornum , 
though equally at home there, is more frequently found in lowland woods! 
The characters separating the two plants will be found under the latter 
species. 

Mnium serratum is often quite indistinguishable in the field from M . 
orthorrhynchum , although the latter is usually somewhat more densely tufted 
with the leaves more crowded. Under the microscope the difference is 
easily seen, the cells in M. serratum being internally rounded, not angular, 
and half as large again in diameter as those of M. orthorrhynchum. m\ 
riparium differs in its usually smaller size, more distant leaves,' and dioicous 
inflorescence ; M. lycopodioides in the inflorescence, and the nerve spinulose 
at back. 


7 . Mnium orthorrhynchum B. & S. (Tab. XLVII. A.). 

Allied to the last species, but more closely tufted, with the 
leaves in the upper part of the stem and branches more closely 
set, narrower, oblong-lanceolate, doubly spinose-serrate from 
below the middle ; nerve spinulose at back above ; cells angular , 
quadrate or hexagonal , small, about 15 p in diameter, chloro- 
phyllose, incrassate, not collenchymatous. Seta about an inch 
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long, deep red, solid, solitary ; capsule brown, together with the 
neck straight, not curved ; cells of exothecium firm, about 30-35 ^ 
in diameter ; lid shortly rostrate, straight or oblique. Dioicous . 
Male flower discoid. 

Hab. Calcareous rocks, especially in mountainous districts. Rare. 
Fruit very rare, late summer. 

In its aspect and closely set leaves this species usually resembles a slender 
form of M. hovniim, and is in this way often distinguishable from M. s erratum, 
but by no means always. The toothed nerve, the dioicous inflorescence, 
and the small angular cells are the safest guides. 


8. Mnium lyeopodioides Schwaeg. (Bryum lycopodioides Hook. ; 
Mnium gracilentum Stirt. in Ann. Scot. Nat. Hist, xvii, 173) 
(Tab. XL VII. B.). 

Resembling M. serratum and M. orthorrhynchum ; rather 
tall and robust, dark green, brown, scarcely reddish below. 
Leaves rather loosely set, resembling those of M. serratum or a 
little larger, sharply toothed almost to base. Nerve toothed at 
back above. Cells closely resembling those of M. serratum in 
size and form. Seta pale red, capsule larger than in M. orthor- 
rhynchum , more brightly coloured, reddish brown , together with 
the neck slightly decurved ; cells of exothecium twice as large y 
with thinner walls. Dioicous. 

Hab. Shady mountain rocks. Ben Lawers, 1893 (Dixon) ; Craig 
Chailleach, 1902 (Cocks). Fr. rare, early summer. 

A widely spread but not very common continental species, the 
distinguishing characters of which were well pointed out by Philibert in an 
article in Rev . Bry., 1895. It differs essentially from M. serratum in the 
dioicous inflorescence, and also in the nerve which is spinose at back above ; 
the habit is also somewhat different, the plants being rather more robust 
and ligid, and always I believe of a green, not vinous red colour. From 
M. orthorrhynchum which it resembles in the inflorescence it abundantly 
differs in the areolation, and also in the fruiting characters given in the 
description. It is more difficult to define the differences between it and 
M. riparium, but the characters which separate that plant from M. serratum 
distinguish it still more markedly from the present species, which in addition 
has the leaves more strongly spinose. 

The fruit has not been found in Britain, only the female plant, referred to 
M. riparium in the 1st edition of this work. 


9. Mnium riparium Mitt. (Tab. XLVII. E.). 

Closely resembling M. serratum , but with more distant 
broader leaves , usually more quickly narrowed at the base, ovate- 
oblong ; on the sterile shoots often rounded-ovate, less strongly 
and sharply toothed ; cells resembling those of M. serratum , 
about 20 fx in diameter , rounded , hardly angular. Seta short, 
pale red ; capsule horizontal or sub-pendulous. Dioicous. . 
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Hab. Shady woods and rocks by water, very rare. Sussex ; 
Herefordshire ; Yorkshire ; Cumberland ; Perthshire. Fruit not found in 
Britain, spring. 

Husnot ( Muscat . Gall.) unites this with M. serratum as a variety, and it is 
indeed very near that species ; as, however, it differs in habit and leaf-form 
as well as in the inflorescence, I have retained it as a species, but with some 
expectation that it may ultimately have to be united with the above. 
Although usually a much more slender plant, smaller in all its parts, it is 
not always so ; the specimens distributed in the Musci Galliae (No. 724), 
for instance, by Geheeb, are by no means markedly so. I have, moreover, 
gathered sterile forms of M. serratum on muddy banks by the R. Wye, 
Herefordshire, which in habit and all available characters were precisely 
similar to M. riparium, and which in the absence of inflorescence I should 
certainly have referred to 'that species had it not been for a continuous chain 
of forms obviously connecting the plant in question with typical fruiting 
plants of M. serratum growing in the same place. 

M. ortkorrhynchum differs in the denser, narrower leaves with smaller, 
angular areolation, M. lycopodioides in the robust habit and strongly 
spinulcse leaves. The serration in this as in the allied species varies 
considerably in acuteness and other points. 


10. Mnium spinosum Schwaeg. ( Bryum spinosum Voit) (Tab. 

XLVII. C.). 

Tall, robust, loosely and irregularly tufted, 2-3 inches high, 
dark dull green . Sterile shoots erect or curved, resembling the 
fertile ones. Stems stout, rigid, almost naked at base, the lower 
leaves very small, scale-like, upper crowded, very large , 3-4 lines 
long , 1 1 lines broad , widely elliptic-oblong , obtuse and apiculate 
or widely acute and shortly acuminate, narrowed at base and 
longly decurrent / spreading when moist, when dry erect, imbri- 
cated, twisted and undulate, but not strongly crisped ; solid 
in texture , highly chlorophyllose ; border strong , narrow, carti- 
laginous, often purple, of 2-4 rows of very narrow cells, sharply 
spinose from below the middle with a double series of strong 
acute ^ teeth. Nerve shortly excurrent in a cuspidate acute point, 
reddish, spinose at back above. Cells chlorophyllose and opaque, 
the basal very narrow, rectangular ; the upper angular , irregu- 
larly hexagonal-rectangular , usually elongate , about 20 g in width, 
mostly arranged in curved lines radiating from the ilerve, strongly 
incrassate ; often a little larger towards apex. Capsules often 
aggregate i seta rather short, under an inch in height, capsule 
sub-pendulous^ elliptical ; lid shortly and stoutly rostrate ; 
peristome reddish brown. Dioicous ; male flowers large, discoid. 

Hab. Shady rocks on mountains, very rare. Ben Lawers ; Craig 
Chailleach ; Clova. Fr. late summer. 
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11. Mnium stellare Reich. (Tab. XLVII. D>). 

Densely tufted, 1-4 inches high, deep green or bluish green* 
soft . Stems and sterile shoots erect, similar. Leaves gradually 
larger upwards, the upper rather crowded, elliptic-oblong, decurrent 
when dry appressed, twisted and slightly crisped, rounded at 
the apex and acute, or obtuse and apiculate ; not bordered , margin 
with a single series of irregular rather distant spinulose obtuse- 
teeth from below the middle ; nerve thin, vanishing below apex, 
not spinulose at back ; cells irregular, sub-hexagonal or sub- 
quadrate, usually angular, incrassate. Seta solitary ; capsule 
inclined or horizontal, oblong ; lid conical, obtuse ; peristome 
yellowish. Dioicous . Male flower discoid. 

Hab. Shady woods and rocks, not common. Fruit very rare, summer. 

Known by its soft tufts, the leaves broad (but exhibiting considerable 
variety in form), wanting the cartilaginous border which is conspicuous 
in almost all the other species, being especially shiny and noticeable in the dry 
state ; the colour also is somewhat different from that of any other species, 
and on the whole the plant is not difficult to determine, when once known ; 
under the microscope of course the non-bordered, toothed leaves at once 
distinguish it. 

An allied continental species, M. Blyttii, has the leaves slightly bordered, 
the cells smaller, the teeth somewhat in pairs. 


12. Mnium cinclidioides Huebn. ( Bryum cinclidioides Blytt) 
(Tab. XLVII. F.). 

Stems tall, robust, 3-6 inches, simple or with a few slender 
lateral branches ; sterile branches similar, longer and more slender. 
Loosely tufted, bright or yellowish green, glossy, black or grey 
below. Leaves thin, large, rather distant, lower ovate, upper 
widely oblong -Ungulate , rounded and obtuse with a minute apiculus , 
somewhat undulate, when dry somewhat crisped ; not bordered , 
margin entire or very faintly irregular here and there with 
projecting cells; nerve ceasing considerably below apex; cells 
rhomboid-hexagonal, more or less seriate in radiating lines, 2-3 
times as long as wide, about 20 in width, thin-walled , sparingly 
chlorophyllose ; the marginal in several rows parallel to the 
edge of the leaf longer and narrower, but not forming a distinct 
or cartilaginous border. Seta long, slender, capsules shortly 
oval, pendulous ; lid conical , apiculate ; peristome brownish, 
Dioicous. 

Hab. Mountain bogs, rare. Fr. summer. 

A very fine species, known at once from the two following plants, which 
it most resembles, by the blackish colour of the interior of the tufts, and the 
thinner leaves without a distinct border. The lowest, old leaves in this as in 
the following species often become iridescent. 
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13. Mnium punetatum L. (Tab. XLVIII. A.). 


Tall, robust, 3-6 inches high, dark green; sterile shoots 
erect Stems usually densely clothed with reddish or dark brown 
radicles. Leaves large , distant, the terminal 5-6 forming; a rosette 
larger, all patent, of solid texture, undulated and contracted when 
dry, but hardly crisped, broadly obovate, 3-4 lines long, 2-2.1 lines 
broad, from a very narrow base, not or hardly decurrent at apex 
broad, flat, slightly emarginate , usually minutely apiculate / border 
cartilaginous, thickened, of 2-4 rows of cells in several layers 
entire, usually purplish brown ; nerve reaching to the apiculus or 
ceasing just below, cells somewhat variable in size, largef angular 
elongate-hexagonal, somewhat seriate in radiating rows, incrassate* 
Capsule on a long, pale seta, sub-pendulous, finally horizontal' 
ovate-oblong pale yellowish when ripe, finally brown ; lid acutely 
rostrate. Peristome teeth yellowish, darker at base ; outer teeth 

a ?l m I ler ii , f rist0me very f lne b an d evenly papillose ; outer face 
of the teeth formed of oblong plates 6 or 8 times as wide as hi°h ■ 

S r flo a wer W dLcoM! WJ ■ 3 °~ 35) ^ transverse bars ‘ Dioi ^s. 


Var. datum Schp. Tall, densely tufted. Leaves larger 
rounded at summit without an apiculus , with a narrower hardly 
thickened border ; nerve ceasing at some distance below apex 


mountains, ^pring^' *** r ° Cky plaCeS ‘ Coranion - The var. fi on 


kxccpt M. cinclidioides, which has thinner, non-bo rdered leaves 

pendulous capsule and the narrow, pale, not thickened border Vo 
winch are also not apiculate and have the nerve shorter ^ = In tnJf 

leaf-apex ; the characters are most marked in the male%knt 7 apiCulate 


14 - u 1 B * s - 

J^°I e sl< ! n f er >' resembling the var. datum of the last sdecies ■ 

of 1-3 row? iVTtr thkkmcd ‘ l ff s distinct <*nd less coloured, 
rows only of thm, narrow cells ; obtuse and emarginate, 
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with the nerve ceasing considerably below the summit . Capsule 
small) short , sub -globose, usually pendulous Peristome brown 
all over; outer and inner with papillae, forming an irregular 
network of lines ; plates of the outer surface of the teeth only 
2-4 times as wide as high ; transverse bars of inner face less 
numerous (15-25) and more distant at the base of the teeth. 
Synoicous. 

Hab. Bogs and marshes, rare. Fr. spring. 

This species, according to Amann, often grows intermixed with the 
foregoing, and can hardly be separated from some forms of it without the 
inflorescence or the capsule with peristome. It is usually, but not constantly, 
much more densely tomentose than is common in that species. 


80. CINCLIDIUM Swartz. 

A genus of mosses closely resembling certain species of 
Mnium, such as M, punctatum , in habit and foliage. Capsule 
similar, lid convex ; peristome teeth short, obtuse, incurved ; 
inner peristome of 16 narrow-linear processes from a very narrow 
basal membrane, supporting a dome-shaped cupola . Spores large. 

The peristome with its elegant dome-like membrane supported 
on slender pillars, between which the obtuse outer teeth curve 
inwards, forms the main character by which Cinclidium is 
separated from Mnium. There are several other species, all 
confined to northern latitudes. 

Deriv.— -/ayKAtS-(kinklid) a lattice. From the appearance of 
the cupola-like inner peristome. 

1. Cinclidium stygium Swartz (Tab. XLVIII. B.). 

Resembling the less luxuriant forms of Mnium punctatum ; 
but always with a strong reddish tinge, often deep purplish black, 
the young shoots only being green ; stems densely interwoven 
with dark purple tomentum . Leaves rather small, lower distant, 
upper crowded in a terminal rosette, rounded-ovate or obovate, 
from a narrow base, obtuse ivith a short wide apiculus ; when dry 
crisped and undulate . Border strong, red, not thickened, of several 
rows of narrow cells, entire or denticulate in the apiculus only ; 
nerve strong, red, reaching apex and confluent with the border in 
the apiculus. Cells resembling those of Mnium punctatum. 
Seta long ; capsule pendulous, elliptic-oblong, rather wide-mouthed 
when empty ; lid conical, obtuse ; peristome pale yellow, the inner 
orange. Synoicous , ■ 
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Hab. Deep bogs on mountains and moors, rare. Fr. summer. 

Although much resembling Mnium punctatum this interesting moss will 
readily be distinguished by the characters italicised above. The peristome 
is a beautiful object. jr Ci ^Lome 


Diftlolepideae Plenrocarpae (v. ante, p. 255). 


Heurocarpous mosses ; i.e., the fruit is produced from a 
.ateral bud on the side of the stem or branches, not at the apex 
Stems usually more or less prostrate, with the branching 

rare ly di c h otomou s . ^ SUb " pinnate ( branches ^qnently erect)! 

[The seta in the pleurocarpous mosses may appear to be 
terminal on a very short lateral branch, but this will be found on 
examination to be only an elongation of the perichaetium 
originating in a lateral bud on the stem, containing the archego S’ 
the elongation taking place after fertilisation? and belonging 
therefore to the sporophyte. The peristome is that of the 
Diplolepideae and m the majority of the genera and species 
closely resembles that of the Bryaceae. P 

It is a curious fact that throughout the pleurocarpous mosses 
the inflorescence isalmost always autoicous or dioicous .very rareK 
indeed exceptionally synoicous. y 

frnmTi! e ste ™^ ea -ves of ten differ in form and other characters 
from those of the ultimate branches. In the following descriptions 

SondarvXm? eX + ? lain ® d ’ the term l leaves refers to those of the 
T ."I stems > the primary stem being as a rule inconspicuous 

termedSloniform? ° nly rudimentar >' leaves < *> that it may be 


Order XIX. FONTINALACEAE. 

muclf doSate fl d at T 11 !^ 08563 ’ adhe ? in § : onl y at the base ; usually 
mucn elongated. Leaves m several rows or tristichous nerve W 

vermhmla^lmie’ smooth ^°r^ b °^i^^ Xa ® 0Iiab ' ° r iinear ’ and sub- 

ermicuiar, long, smooth. Capsule immersed or shortlv exserted * 

2i',5 cn “" ite » mitrSm' gXoi’ 

on thr i r.r ; ; ‘^Bvaxly articulate and tribeculate 

on me inner lace, and an inner peristome of 16 cilia more or W 

“S‘SeS, ed Witt °" e p”S e t “Lit 
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A very distinct Order of mosses, known at once by their 
aquatic habit, the areolation of their leaves at once distinguishing 
them from Cinclidotus, and the hardly exserted or even immersed 
capsules from the aquatic Hypneae. In the absence of fruit there 
is, indeed, a close resemblance between some of the Harpidioid 
Hypneae and the species of Dichelyma, but the latter may usually 
be known by the long nerve reaching the summit or excurrent, 
which is rarely the case in the Hypneae. 

Dichelyma differs from Fontinalis in the nerved leaves, in 
the capsule exserted on a short seta, and in the cilia of the inner 
peristome united only at their tips, or entirely free, not coherent 
throughout their- length. One species, D. capillaceum B. & S., 
has been recorded by Dickson from Scotland ; but there is too 
much uncertainty as to the native origin of the specimens to allow 
the plant, which has never been found since, to be considered a 
British moss. It somewhat resembles robust forms of Hypmtm 
fluitans, but is known by the strong, slightly excurrent nerve. 


81. FONTINALIS Dill. 

Leaves nerveless , often tristichous. Inflorescence dioicous. 

' Capsule sessile or sub -sessile, immersed or emergent among the 
• closely imbricated perichaetial bracts, on a rather elongated 
perichaetial branch. Calyptra conical ; outer peristome teeth 16, 
long, linear, entire or perforated, free or united in pairs at the 
tips, inner a lattice-like cone, open at the apex, composed of 16 
cilia united by transverse bars. 

Up to the publication of this work there had only been two 
species of Fontinalis recorded from the British Isles, viz., 
F. antipyretica and F . squamosa. Several doubtful plants, 
however, have been submitted to M. Cardot, the well known 
authority on the genus and author of the Monographie des 
Fontinalacees, and of these two have been determined and described 
by him as new species, viz., F. Dixoni and F. dolosa (considered 
here as sub-species of F , squamosa and of F: antipyretica) ; two 
.others, F. seriata Lindb, and F. dalecarlica B. 8c S, being newly 
recorded for Britain. 

Deri v.— Latin fontinalis , belonging to springs or water. 

j f Ls., at least the lower, folded and keeled at back ,2 

\Ls. not keeled, plane or concave .3 

f Branch-leaves keeled, somewhat rigid ; capsule almost immersed 
2 j ' i. antipyretica 

\ Branch-leaves not keeled, plane or nearly so, soft, capsule half exserted 
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T. anlipyretica var. 


2. squamosa 
dalecarlica 
• •2*. Dixoni 
■ ••• 3 . seriata 


1. Fontinalis antipyretica L. (Tab. XLVIII. C.). 

Stems very long sometimes attaining 3ft. in length, slender 
and flexuose, irregularly divided ; the primary divisions bearing 
somewhat pinnate . branches ; the lower part of the stem usuallf 
denuded^ of leaves ; usually dark green, sometimes golden brown 
Leaves in three rows, more or less imbricated, sharply keeled at 

YT vm r n f f° ded so as t0 be equitant (cf. section, Tab 
KHliiiL C a lx p^ mn g a triquetrous appearance to the stems, rigid 
httie altered when dry, erecto-patent and often somewhat incurved 
above 21-3 lines long, 1~1§ lines wide, widely ovate or ovate 
lanceolate, acute or apiculate, rarely obtuse, entire, margin plane 
one or the other sometimes reflexed at base ; cells variable Tn 
width, rhomboid-hexagonal or linear-rhomboid and vermicular 
the basal angular ones wider, hexagonal-rectangular, sometime; 
forming distinct auricles ; all thin-walled. Perichaetial brTc 
closely imbricated the upper wide, sheathing, truncate-roundel 
entire or often eioded and lacerate ; capsule almost sessile nearlv 
immersed, oblong-cylindrical, olive green ; lid longly and narrowlv 
conical, readily deciduous, reddish; peristome bright coral-red 
outer teeth incurved and contorted when dry ; inner united bv 

lafticed cone. SVerSe ^ ^ a perfectIy f °rmed, bright red! 

, „ Var ' f Sig aniea p ull. Very robust, less branched older 

leaves of a coppery brown, very wide {i \-2 lines) less acute 
curved on the keel ; capsule smaller. neristnmA loco 


Dec., 1901). 
leaves wide , 
rounded and 


are,;.': the var. y ju 

Northamptonshire 
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A very variable plant, out of which numerous varieties and sub-species 
have been constructed. The leaves vary greatly in width, length and position, 
causing a great variety in the habit of the plant ; they are usually conduplicate, 
the keel very acute ; when this is the case it often happens that the leaf splits 
along the keel into two similar halves, each of which has much the aspect of a 
single, un-keeled leaf of F . squamosa ; less commonly the keel is obtuse or 
indistinct, and very rarely it may be entirely wanting in many of the leaves, 
this is most frequently the case with the branch leaves ; it is typically nearly 
straight, but may often be curved, like the keel of a canoe. The cells vary 
very much in width ; on the laxer-celled forms they usually increase in 
width gradually to the base, so that the alar cells are hardly noticeable ; 
but in the narrower-celled forms these cells are frequently suddenly dilated 
so as to form distinct auricles, the median basal cells being always extremely 
narrow and thus contrasting strongly with the alar ones. 

The stems are usually attached to stones or stumps of trees by the side 
of the water. When the plant is totally submerged it rarely fruits, but 
when this does take place, as often happens in hot summers when the plant is. 
left high and dry, the capsules are often produced in great numbers. The 
peristome is a beautiful microscopic object. 

The limits of the variety gigantea are somewhat vague, as they are also 
in the case of the var. gracilis. The latter is the usual form in swiftly flowing 
mountain sti'eams, occasionally growing with and passing into the typical 
form ; it is frequently of a bright glossy, golden brown colour, and is very 
different in habit from the type, somewhat resembling F. squamosa at first 
view. Another alpine form, var. laxa Milde, has the leaves obtuse or obtusely 
pointed, and very divergent even when dry. This has been gathered at 
Malham Cove, Yorkshire. Mr. Cheetham has gathered in the same locality a 
somewhat similar plant but with narrow, flaccid, scarcely keeled leaves, 
which may possibly be F. arvernica Ren., but which needs further study. 


* Fontinalis dolosa Cardot in lift. (Tab. XLVIII. D.). 

Stem-leaves conduplicate, when old frequently splitting 
longitudinally ; branch-leaves much smaller and narrower, almost 
plane , as are" also the upper stem-leaves ; all soft . Perichaetial 
leaves finally truncate-laciniate. Capsule usually half-exserted, 
when dry somewhat constricted below the mouth, smaller than in 
F . antipyretica . Peristome strongly papillose, outer teeth 
narrowly "linear-acuminate, often united in pairs at apex, with 
25-30 lamellae ; inner peristome perfect. 

Hab. On logs in ponds, Limbury, Bedfordshire, 1882 { Saunders ) ; Essex ; 
Staffordshire ; Shropshire. 

The above is a translation of M. Car dot’s description, to which he adds : 
"Allied to F. Kindbergii Ren. and Card., but distinguished by its soft leaves, 
those of the branches almost plane, not channelled, only slightly folded 
longitudinally ; and by its half-exserted capsules, lightly constricted below 
the mouth when dry. By its $ flt leaves, those of the branches almost plane, 
and its half-exserted capsule, this species recalls at first sight F. hypnoides ; 
but the stem-leaves distinctly conduplicate show it to belong undoubtedly 
to the Tropidophyllae, and it is nearly allied to F. Kindbergii R. & C.” 

In some of the specimens the capsules are strongly constricted below the 
mouth, and this and the half-exserted position give them a markedly different 
appearance from those of F. antipyretica ; in addition to which the rather 
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distant, flaccid, narrow branch-leaves, which are almost flat and not at all 
keeled, are very distinct, and it is indeed by the lower stem-leaves alone that 
it is seen to be really allied to F. antipyretica, to which I attach it as a sub- 
species, in which position F. Kindbergit is placed by Cardot (Rev. Bry., 1891 


2. Fontinalis squamosa L. (Tab. XLVIII. E.). 

Resembling F. antipyretica var. gracilis, but with smaller, 
narrower, acute, ovate-lanceolate or lanceolate leaves, 1 1 — 2 lines 
long, concave, rounded and not keeled at back, entire or sub-entire 
at apex, glossy ; cells narrow, the walls firm and somewhat 
incrassate ; one or two rows at margin usually much narrower 
and more incrassate, forming an indistinct border. . Capsules 
closely resembling those of that species, but rather smaller, 1|- 
lines long, very slightly emergent ; peristome teeth with numerous 
(25-35) lamellae. Spores 20-30 pu. 

Var. ft. Curnowii Card. Rather soft, yellowish, primary 
divisions of the stem numerous, elongated, with few branches ; 
leaves somewhat distant, erecto-patent. Perichaetial leaves abruptly 
apiculaie. Capsule immersed. 


Hab. Mountain streams and cascades ; not uncommon. The var. 8 
Penzance (Curnow) ; near Taxal, Cheshire ( Rogers , iSy8). Fr. rare, summer! 


I 1 , squamosa is a variable species, sometimes approaching • F. antipyretica 
in robustness, but usually a more slender plant. The var. Curnowii is 
described by Cardot as a lax form, slightly softer than the typical plant 
especially remarkable for its apicnlate perichaetial leaves, a character which 
allies it to F. dalecarlica. 

Ihe concave, rounded leaves form the most obvious and most important 
character by which the present species is separated from F. antipyretica 
on the one hand and from F. seriata on the other ; the characters separating 
F. Dixoni are pointed out under that plant. 

* f are * s however needed lest slender mountain forms of F. antipyretica 
which often have the young branch-leaves hardly keeled, and the older 
stem-leaves split into halves, be mistaken for it. It is usually safest to 
examine the lower leaves on the primary divisions, rather than those of the 
branches. The colour is usually of a darker, duller green than in the last 
the stems very numerously divided, but the divisions very little branched’ 
I he leaves are often regularly and markedly arranged in three series. 


* Fontinalis dalecarlica B. & S. (Tab. XLVIII. F.). 

Allied to F. squamosa, and resembling slender forms of that 
species, but less glossy. Leaves smaller, sub-entire or with a few 
sharp teeth at apex, more appressed ; leaf-cells not suddenly 
narrowed and incrassate at margin, several rows towards margin 
gradually slightly narrowed, not forming a distinct border 
Perichaetial bracts sharply apiculate ; capsule smaller, 1 line long’ 
immersed ; peristome teeth shorter, more slender, with fewer 
<14-22) more distant lamellae. Spores 25-32 pc. 
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81 . FONTINALIS. 

Hab. In similar localities, very rare [near Princeton, Dartmoor, 1894 
(Dixon). Rivulet near Lough Bray, Co. Wicklow, July, 1802 ; in herb. 
Hook.]. Fr. very rare, summer. 

The claim of F. dalecarlica to be recorded as a British plant is somewhat 
doubtful. The specimen from Dartmoor sent to M. Cardot was without 
fruit, and he remarks upon it : “In spite of the absence of fruit, I think this 
specimen may be referred with certainty to F. dalecarlica B. & S., a species 
new to the British Is." Since then I have detected a single, old capsule, 
which in its small size agrees with the present sub-species, but the peristome 
is too fragmentary to afford any evidence ; the spores are about 30 fi in 
diameter. 

The differences between the present plant and F. squamosa are not great, 
and are chiefly ones of degree ; most authors, however, have considered it a 
distinct species, or at least a sub-species ; Husnot being the only author, 
so far as I am aware, who reduces it to a variety of F. squamosa. It has a 
somewhat distinct appearance, and may perhaps be known by its slender 
habit and very small, narrow, usually erect and somewhat appressed leaves. 
The angular cells in my specimens are large and very distinct, and form well- 
defined auricles. 

The character drawn from the glossiness or otherwise of the plants, 
and from the marginal areolation, I have at times found elusive and very 
difficult to verify, although F. dalecarlica is almost entirely without the gloss 
that occurs very frequently— not constantly— in F. squamosa. The distinct 
coloured border of nai'row, incrassate cells is not always pronounced in 
F. squamosa, and the gradual narrowing of the cells towards margin is at 
times equally ill-defined in F. dalecarlica ; such as it is, however, it goes to 
prove that the Dartmoor plant must rather be considered F. squamosa. 
(A very similar fruiting plant gathered in Yorkshire by Ingham is shown by 
the peristome to belong to the latter.) On the other hand, the Irish plant in 
the Kew Herb., cited above, exactly agrees in habit, want of gloss, areolation, 
and sharply denticulate leaf apex with continental specimens of F. 
dalecarlica, and I have little doubt it belongs there, as may other herbarium 
specimens labelled F. squamosa ; fruit is, however, wanting to make the 
identification quite certain. 


* Fontinalis Dixoni Cardot in litt. (Tab. XLVIII. G.). 

Stems rather short, moderately branched ; plant of a dull 
reddish brown colour, golden Thrown when old, somewhat rigid. 
Branches frequently curved at the tips. Leaves rather large , 
2 lines long or' more, crowded, somewhat rigidly divergent, ovate- 
lanceolate , gradually tapering and longly but widely acuminate , 
entire or obscurely denticulate at apex, slightly concave , one 
margin usually indexed ; areolation narrow, with thick walls, 
angular cells very large , pellucid, orange-brown, forming very 
conspicuous , inflated , decurrent auricles. Branch-leaves much 
smaller, narrower. Fruit unknown. 

Hab. Very rare. N. Wales ; Central England ; Scotland. 

M. Cardot describes this plant as “belonging to the group Lepidophyllae ; 
differing at first sight from F. squamosa by its leaves much more longly tapering- 
acuminate, and also by its more distinct auricles. Much more robust and 
with larger leaves than F. dalecarlica , which has, moreover, a quite different 
habit/ 1 , 
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The colour, the hardly concave, much attenuated leaves, and above all 
the very marked auricles, render this plant certainly conspicuously distinct 
from F. squamosa, its nearest ally ; it is however a question whether it should 
be regarded as an independent species or as a sub-species of that plant. 

During the last few years it has been detected in two or three localities 
in N. Wales, keeping its characters fairly well ; one or two plants, however, 
have shown a tendency to intergrade with F. squamosa, to which it is at the 
best nearly allied, and I have thought it better on the whole to make it a sub- 
species of that plant. 


8. Fontinalis seriata Lindb. (Tab. XLIX. A .). 

Very soft and slender , deep green, blackish below, resem- 
bling the most slender forms of F. squamosa. Leaves arranged 
more or less distinctly in three rows , very narrow , linear -lanceolate 
from a very narrow base , very gradually tapering to a long slender 
point ; plane or slightly concave only , very flaccid and falling 
together when removed" from the water. Cells rather short and 
wide, thin-walled , at basal angles somewhat lax, but not forming 
distinct auricles. Fruit unknown. 

Hab. Mountain streams ; very rare. R. Wye, Winforton, Herefordshire 
1895 (B instead). 

M. Cardot in his “Tableau methodique du genre Fontinalis” (Rev. Bry. 
1891, p. 83) places this plant in the Section Malacophyllae, distinguished 
by the very soft and flaccid leaves, plane or very slightly concave, harrow 
and longly tapering, of which section F. hypnoides Hartm. is the type, and 
in his later work he has, I believe, considered it a river-form of that species. 
I have examined a specimen from Sweden collected by Indebetou, by whom 
JF. seriata as described by Lindberg was originally gathered, and find the 
leaves much more rigid and decidedly concave, and certainly approaching 


Order XX. CRYPHAEACEAE. 

Primary stem creeping, secondary erect, branched laterally 
and somewhat pinnately, but irregularly. Leaves in many rows, 
upper cells short and rounded, smooth or slightly papillose • 


82. CRYPHAEA. 
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lower more elongated. No distinct vaginula. Calyptra small, 
conical, mitriform, rough at apex or throughout. Capsule sessile 
•or sub-sessile, not exserted. Peristome double, single, or none. 


82, CEYPHAEA Mohr. 

Stems sub-pinnately branched , branches unequal, irregular. 
Leaves imbricated in several rows, ovate-acuminate , single-nerved , 
cells short, rounded or somewhat oval , slightly papillose. Inflores- 
cence autoicous. Capsule immersed or emergent, oval-oblong, 
abruptly narrowed at base. Calyptra rough, conical-camp amdate, 
laciniate at base. Annulus present. Peristome double ; outer 
of 16 linear-lanceolate teeth, confluent at base, inner of 16 narrow, 
filiform processes from a very short basal membrane. 

The plants of this genus grow on the bark of trees, more 
rarely upon rocks ; the habit is somewhat peculiar, and the 
sub-sessile, not exserted capsules are characteristic. From the 
other pleurocarpous mosses with non-exserted fruit it is readily 
known ; from Fontinalis by the areolation, from Neckera by the 
not complanate leaves ; while Hedwigia differs in the nerveless, 
often hyaline-pointed leaves and the absence of peristome. 

Dertv. — Kpvpaios (kryphaeos) hidden, in reference to the 
immersed capsule. 


1, Cryphaea heteromalla Mohr ( Neckera heteromalla Hedw. ; 

Cryphaea arbor e a Lindb., Braithw. Br. M. FI.) (Tab. 

XLIX. B.). 

Secondary stems erect, rigid, somewhat pinnate, with 
slender branches ; dark or olive green. Leaves closely imbri- 
cated, especially when dry, spreading when moist, widely ovate , 
shortly acuminate, more or less acute or rather obtusely pointed , 
concave, excavate at base, margin entire, recurved in the lower 
half ; nerve strong, f length of leaf ; cells rounded or oval, incrassate, 
slightly papillose, a few at mid-base elongate, narrowly elliptic. 
Capsules numerous, on one side of the stem, immersed ; perichaetial 
bracts entire, long, acuminate, or obtuse with the nerve excurrent, 
thin, pale, with narrower, longer cells. Capsule yellowish brown ; 
lid orange, narrowly conical ; peristome pale green. 

Var. /?. aquatilis C.M. Dark green ; stems elongated, less 
branched, floating in water ; leaves wider, obtusely pointed, margin 
•almost plane ; perichaetial bracts denticulate / peristome shorter. 

Hab. Trunks of trees, frequent; very rarely on stones. The var. / 8 , 
Devonshire. Fr. early summer. 
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The capsules are usually produced in abundance, and the plant is then 
recognised at a glance ; the unilateral, immersed fruit resembling that of no 
other of our pleurocarpous mosses; the aquatic form (var. 0) somewhat 
resembles Fontinalis in habit, but is, of course, very different in the leaf. 
Braithwaite (Br. M. FI., Ill, 220) maintains this as a separate species, and 
cites several authorities in support of the view. Limpricht however, who 
is by no means synthetic in his tendency, keeps it as a variety. The argument 
that no intermediate forms have been seen is somewhat discounted by the 
fact that this being an aquatic plant such forms would hardly in the nature of 
things be looked for. It is in any case a very well marked variety. 

The fertile stems in this species are erect, stout, and rigid, and few 
compared with the short, slender, barren branches, which are rather numerous- 
ly produced, and it is this somewhat specialised form of the fruiting sterna 
which gives the plant its characteristic appearance when fertile. 


Order XXL NECKERACEAE. 

Primary stems creeping, secondary erect, horizontal, or pen- 
dulous, pinnately and bipinnately branched. Leaves complanate, 
ovate-lanceolate or Ungulate, obtuse or apiculate, nerveless or 
thinly nerved, sparingly chlorophyllose, areolation small, rhom- 
boid or linear. Vaginula distinct. Calyptra cucullate, glabrous 
or hairy. Capsule immersed or emergent, less commonly 
exserted* on a short seta, erect, symmetrical, peristome simple or 
double. 

A natural group of mosses, readily known by their thin 
and scariose, complanate (apparently but usually not really 
distichous) leaves with short, often almost geometrically regular, 
rhomboidal areolation and erect, symmetrical, often immersed 
capsules. Hookeria and Pterygophyllum differ in the lax areola- 
tion and inclined capsules, Plagiothecium in the usually more 
chlorophyllose leaves of different texture, longly exserted and 
curved capsules, more perfect inner peristome, and irregular, not 
pinnate branching. 


83. NECKEEA Hedw. 

Growing on trunks of trees or rocks. Secondary stems 
pinnately or bipinnately branched / branches complanate , often 
flagelliform. Leaves complanate , smooth or transversely undu- 
late, rounded at apex or suddenly acuminate or apiculate ; upper 
cells rhomboid or linear , smooth. Nerve (in the British species) 
very short or wanting. Capsule immersed or exserted , erect and 
symmetrical ; calyptra cucullate. Peristome double ; inner a 
very short basal membrane with 16 often short processes, without 
intermediate cilia. Autoicous or dioicous. 
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Deriv. — After Necker, an 18th century botanist and bryo- 
logist. 

. /Leaves not undulate 4. complanata 

1 /Leaves more or less undulate transversely 2 

of Capsule immersed; Is. scarcely undulate when moist 1. pennata 

/Capsule exserted ; Is. distinctly undulate, wet or dry 3 

.0 /Robust; Is. 1-2 lines long, rather bluntly pointed 2. crispa 

4 /Small ; Is. under one line long, often acuminate 3. pumila 


1. Neckera pennata Hedw. (Fontinalis pennata L.) 

(Tab. XLIX. C.). 

Secondary stems erect, horizontal, or prostrate, 2-4 inches 
long, irregularly pinnate, bright or yellowish green ; more robust 
than N. complanata , less so than N. crispa. Leaves complanate 
(leaves and branches all in one plane), spreading, somewhat 
recur ved-cultriform, asymmetrical, ovate- lanceolate, acute , more 
or less acuminate , i-i\ lines long , strongly transversely undulate 
when dry , less so when moist ; margin plane (one margin incurved 
at base) entire or minutely denticulate above ; nerve extremely 
faint and short, single or bifid, or wanting ; cells small, linear- 
vermicular, 6-8 times as long as broad, at apex rather shorter 
and wider, at basal angles shortly quadrate or sub-rectangular, 
irregular, all thin, pellucid, smooth. Perichaetial bracts long, 
sheathing, when young convolute and cuspidate, when old more 
divergent, longly acuminate ; capsule rather large , widely oval- 
oblong, bright reddish brown with an orange, not narrowed 
mouth, immersed ; lid conical, shortly rostellate. Peristome 
pale, inner imperfect. Autoicous. 

Hab. Trunks of trees ; nr. Forfar, Scotland. Fr. spring. 

, A very rare species, only found in the locality mentioned (the Irish 
record sometimes cited appears to rest on insufficient authority) ; it is common 
In N. America. The capsules are generally present, and are conspicuous, 
so that, apart from its size and other points, it is easily recognised, all the other 
British species having the capsule exserted on a seta. From N. crispa it 
differs also in the usually smaller leaves, more gradually acuminate, and the 
narrower cells. 

2. Neckera crispa Hedw. (Hypnum crispum L.) (Tab, 

XLIX. D.). 

Robust, 4-8 inches long, pinnatelv branched ; branches com- 
planate or depressed and sub-falcate, shining yellowish green, 
pale brown below. Leaves complanate, strongly and regularly 
undulate , ii-2 lines long, oblong-lingulate, rounded at the apex 
and shortly apiculate, denticulate at the summit ; nerve very 
faint as in the last species ; cells as in the last, but rather wider, 
-especially towards apex. Perichaetial bracts sheathing, con- 




volute, the inner narrowly tubular, longly acuminate ; seta 
lines long, yellowish, erect or slightly flexuose ; capsule rather 
small, orange-brown, ovate, narrowed at mouth ; lid shortly and 
finely rostrate. Peristome pale ; inner membrane very short 
processes about half as long as the outer teeth. Dioicous . 

Var. /?. falcata Boul. Branches short, curved , numerous * 
leaves falcate-depressed, less undulate , often almost smooth , &lossy 
concave. >*>*/> 

Hab. Calcareous hills, and rocks and tree roots near waterfalls. Not 
uncommon. The var. p on dry rocks, rare. Fr. rather rare, early summer. 

A very fine and beautiful species, acquiring a silky gloss from the regular 
undulations of the leaves. It can hardly be confused with any other species 
Hylocomium nigosum inhabits similar localities and has a slight resemblance 
to it, but the leaves are longly acuminate, and their arrangement quite different 

The var. falcata has a very distinct appearance, but is perhaps rather a 
form than a permanent variety, as among typical plants a stem or branch 
may here and there often be found with the characters of the variety. 


3. Neckera pumiia Hedw. (Tab. XLIX. E.). 

Slender, pinnate or bipinnate, erect or depressed, dull shining 
green, 1-3 inches long; branches often flagelliform. Leaves 
spreading and recurved-cul triform, variously acute and acuminate 
less than i line in length, transversely undulate when drv but often 
very faintly, denticulate at apex, one basal margin often widely 
incurved, the other, or both, narrowly reflexed ; nerve usually 
double, very faint, about J the length of the leaf ; areolation 
as in the last but smaller. Perichaetia on the under side of 
the stems, the bracts convolute, shorter than in the last • seta 
yellow, very short ( 1-2 lines) , often hardly exceeding the perichaetial 
bracts ; capsule small, oval, narrow at the mouth ; lid conical 
acutely rostellate. Dioicous. ’ 

Var. p. Pkilippeana Milde (N. Philippeana B. & S.L 
Prostrate, usually sterile. Leaves deeply and regularly undulate' 
abruptly ending in a long flexuose filiform point. 

early H summJr rankSOftreeS,rarelyrOCte - The var - P r ^e. Fr. not common, 

hfl ?' variable species recognised from the previous ones by its 
slender habit and small leaves ; from the next by the undulate, more acute 
.eaves, and shorter seta ; the undulation of the leaves is often faint but they 
are almost always more pointed than in N. complanata, of a duller less 
yellowish colour and with the basal margin recurved. The two species’ too 
usually frequent rather different trees, N. complanata being often found on 
oak and elm, while N. pumiia is rarely found on these, mor<- usually preferring 
smooth-barked species, such as beech and young ash The fnSt is not 
common, but may occasionally be gathered 7 in damp sub aW woods! 

The var. f is undoubtedly but a form of this species ; it is a very beautiful 
plant, and in its extreme state, the characters are very striHne but 
intermediate forms frequently, indeed commonly, occur ; Y have moreover 
an exactly similar variation of N. pennata, from N. America. The plant k 
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always prostrate and creeping, and almost always sterile ; I have found it in 
fruit in Devonshire. 

Small, slender ramuli bearing minute leaves are often produced from the 
upper part of the stem in this species ; but the ordinary branches are rarely 
flagelliform as in the next. 

4. Neckera complanata Huebn. (. Hypnum complanatum L.) 

. (Tab. XLIX. F.). 

Resembling N. pimtila, but usually in larger, denser tufts, 
yellowish green ; 2-4 inches long, somewhat regularly pinnate, 
branches complanate, often flagelliform. Leaves not undulate^ 
oblong-cultriform, usually rounded at the apex and shortly 
apiculate , less commonly acute or shortly acuminate, complanate, 
often, especially at the tip of the stem and branches, deflexed on 
each side and somewhat falcate ; margin with one wing indexed 
at base, otherwise plane> faintly denticulate at apex ; nerve 
double , very short and faint, or wanting ; cells narrowly vermicular 
throughout the greater part of the leaf, at summit wider and 
shorter, rhomboidal ; at basal angles quadrate-oval, yellowish, 
Perichaetia on the side of the stem ; seta 4-5 lines long , yellow ; 
capsule oval or elliptic-oblong, narrowed at the mouth, pale y 
orange-brown , small ; lid subulate-rostrate, usually oblique ; 
peristome teeth pale, narrow. Dioicous. 

Var. p. tenella Schp. Extremely slender , leaves very much 
smaller . 

Hab. Trunks of trees, banks and rocks. Common. The var. rare ; 
nr. Lad brook, Warwick (B agnail) ; Blakesley, Northamptonshire. Fruit 
rare, spring. 

The commonest species of the genus, readily known by its leaves being 
smooth, not undulate. It is most like Homalia irichomanoides, but that 
plant has the leaves more regularly depressed on each side of the stem and 
less complanate, the cells wider and the nerve single ; besides which it is 
autoicous and usually fertile. 

N, complanata varies with the leaves more distant, the stems looser and 
more elongated, and on the other hand with the stems shorter and more 
compactly tufted, the leaves much crowded ; in the latter form the 
branches are less frequently flagelliform. The var. tenella is exceedingly 
slender, almost minute, and may perhaps be looked upon as a stunted form 
with all the branches reduced to the flagelliform character. The flagella 
are sometimes so numerous in the typical plant as to give the tufts a very 
marked appearance. 


84. HOMALIA Brid. 

(Omalia B . & S., nonnull. auct.)„ 

Habit and leaf structure of Necker; 
erect or sub-erect ; peristome more de 
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of the inner one-third the height of the teeth, processes reaching 
as high as the outer teeth ; cilia sometimes present, rudimentary. 
Inflorescence autoicous. 

Deriv. — o/xaAta (homalia) flattened, from the expanded or 
complanate leaves. 

1. Homalia trichomanoides B. & S. (Hypnum trichomanoides 
Schreb.) (Tab. XLIX. G.). 

In large loose patches, pale shining yellowish green ; 
secondary stems slender, flexuose / sparingly, hardly pinnately 
branched , the branches not complanate, often curved ; leaves 
sub-distichous, depressed on each side of the stem , oblong-cultriform, 
rounded at apex and shortly apiculate, one margin incurved at base, 
elsewhere plane ; minutely denticulate above the middle, more 
strongly at apex ; nerve faint, single , reaching above half-way ; 
areolation narrowly rhomboid , at apex shorter and wider, hardly 
longer than broad. Seta deep red , §-i inch long , slender, flexuose ; 
capsule dark reddish brown , oblong with a distinct tapering neck, 
contracted below the mouth when dry , erect or frequently inclined 
and slightly curved ; lid longly rostrate ; peristome long, 
Autoicous. 

Hab. Trunks of trees and rocks in shady situations, common, Fr. 
early spring. 

Easily known from Neckera complanata , which it most resembles, by the 
characters detailed under that species. Both are very like some species of 
Hepaticae, such as Diplop hy Hum albicans, in general appearance. 


Order XXII. HOOKERIACEAE. 

Plants of soft, rather succulent texture, stems slightly divided. 
Leaves in several rows or complanate, areolation smooth, thin, 
pellucid, often wide and hexagonal. Perichaetial branch very 
small, few-leaved. Calyptra conical, mitriform, lobed or laciniate, 
or almost entire. Capsule erect or cernuous, exserted, on a 
smooth or rough seta. Peristome double, well developed. 

The texture and cell-structure in the plants included under 
this Order, with the structural details mentioned above, render 
them a natural group, distinct from all the other pleurocarpous 
mosses. The three British species, belonging to three genera, are 
all widely distinct from one another as well as from the plants of 
the neighbouring Orders. Each of them, moreover, is the sole 
European representative of its genus, the bulk of the species 
being tropical mosses. 




85. DALTONIA. 
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85. DALTONIA Hook. &. Tayl. 

•Leaves in many rows , singly nerved , narrowly lanceolate, 
distinctly bordered. Seta and capsule papillose . Calyptra longly 
laciniate at base ; annulus none. 

Deriv. — A fter the Rev. James Dalton, a British botanist and 
bryologist. 

1. Daltonia splachnoides Hook. & Tayl. ( Neckera splachnoides 
Sm.) (Tab. XLIX. H.). 

Stems short, J-J inch high, densely tufted, dark green,. 
Leaves closely imbricated, linear-lanceolate , acuminate, keeled, 
entire ; nerve ceasing below the apex ; cells small, elliptic-rhomboid , 
or linear , very variable even in different parts of the same leaf, 
the marginal in several rows narrow-linear, forming a distinct , 
yellowish, thickened border. Seta red, papillose , about 3 lines in 
length ; capsule small, erect , oval-oblong, with a short neck, 
papillose ; lid yellowish, longly rostrate. Calyptra hardly reach- 
ing below the lid, conical, strongly fringed or ciliate at base ; peris- 
tome teeth yellowish, linear-lanceolate ; inner of 16 narrow , 
processes, without a basal membrane. Autoicous and synoicous. 

Hab. Shady rocks or trees in sub-alpine regions. Very rare ; in two or 
three localities in Ireland. Fr. autumn. 

One of our most distinct species, being unique among the pleurocarpous 
mosses in its bordered leaves with long nerve and small narrow cells, as also 
in the papillose capsule. 


86. HOOKERIA Tayl. 

* Stems procumbent ; leaves widely ovate or Ungulate , two- 
nerved, often bordered, complanate , areolation large , soft. 
Calyptra shortly lobed at the base. Capsule inclined, inner peris- 
tome with a basal membrane. 

Deriv. — After Sir W. J. Hooker, author of the ‘ 'British 
Flora,” etc. ■ 

1. Hookeria laete- virens Hook. & Tayl. (Tab. XLIX. I.). 

Stems procumbent, sub-pinnately branched ; branches 
complanate ; deep green, very soft and flaccid. Leaves large, 
-complanate, rather distant , widely spreading, oval-oblong, abruptly 
and sharply acuminate , thin and pellucid, when dry flaccid, 
shrinking , and somewhat undulate , finely denticulate at apex ; 
’with two distinct , narrow nerves, reaching three-fourths the length 
o v ■' '■■■' 
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of the leaf, divergent from the base ; cells widely and shortly 
hexagonal, about 1 £-2 times as long as wide, 20-2 5 /x in diameter , 
laxer at base, thin-walled ; the marginal in 2-4 rows of narrow- 
linear cells, forming a narrow but distinct border. Seta about 
1 inch long, reddish, smooth. Capsule small, horizontal or 
sub-pendulous, elliptical, smooth ; lid rostrate. Peristome red, 
the inner yellow ; basal membrane one-third the height of the 
teeth. Autoicous. 

Hab. Damp rocks by rivulets, etc., very rare. Penzance ; S.W 
Ireland. Fr. autumn. 

A very rare and pretty species, known at once by its soft, rather distant, 
spreading leaves, with long double nerve, smaller areolation, and distinct 
border, from Pterygophyllum lucens, and indeed from all our species. 


87. PTERYGOPHYLLUM Brid. 

Leaves large, ovate, nerveless, complanate, entire , succulent 
Cells large, hexagonal. Fruiting characters as in Hookeria. 

Deriv— TTTepuyo-(pterygo) wing or feather, and <f>v\\ov 
(phyllon) a leaf. From the pinnate arrangement of the leaves. 


In irregular patches, pale glaucous or bright green, glossy ; 
stems procumbent, irregularly branched. Leaves rather closely 
imbricated, complanate, when dry little altered, large, widely 
oval, obtuse, entire, nerveless ; cells very large, hexagonal, 2-3 
times as long as broad, 50-60 p in width, thin-walled, the marginal 
hardly distinct. Seta and capsule reddish, succulent. Seta 
smooth, |-1 inch high ; capsule horizontal or sub-pendulous 
short, oval ; lid long-beaked ; peristome red. Autoicous. 

Hab. Sandy ground, stones, etc., in moist situations • frequent 
especially m sub-alpine districts. Fr. late summer. 


88. IEUCODON. 
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Stems irregularly branched, not pinnate. Leaves in several 
rows ; areolation short, rounded-oval, almost always smooth* 
Nerve single, double, or absent. Capsule symmetrical. Peris- 
tome double, rarely single. Calyptra cucullate. Seta smooth. 

The genera united under this Order agree in the areolation 
of their leaves, short and often rounded or oval at least in the 
upper half, and smooth, not papillose ; thus differing from the 
Orthotheciaceae and Hypnaceae on the one hand and from 
the Leskeaceae on the other. From the Neckeraceae they differ 
in the non-complanate leaves and different areolation, from 
Cryphaeaceae in the cucullate calyptra and exserted capsule, 
from Hookeriaceae in the cucullate calyptra and very different; 
cells. 


88. LEXJCODON Schwaeg. 

Secondary stems erect or arcuate, moderately robust. 
Leaves closely imbricated , rendering the branches julaceous when dry ; 
longitudinally plicate , nerveless. Upper areolation elliptic. 
Perichaetial bracts long, sheathing. Annulus present ; peristome 
single , teeth irregular, short, fugacious. Calyptra reaching 
to the base of the capsule. 

Deriv. — Aeu/c-(leuk) white, and oScov (odon) a tooth. From 
the pale peristome. 

\(j 1. Leucodon sciuroides Schwaeg. ( Hypnum sciuroides L.) (Tab. 
XLIX. K.). 

Primary stem slender, creeping, giving off numerous erect, 
secondary stems, which are simple or slightly branched, cuspi- 
date , straight, terete and julaceous , with the leaves closely 
imbricated all round, or frequently arcuate with the leaves 
slightly secund and homomallous ; 1-2 inches high, rarely more. 
Leaves crowded , dark green, erecto-patent, when dry erect and 
appressed, 1-1 1 lines long, cordate-ovate , narrowed above and 
then rapidly tapering to a narrow acumen ; concave, longitudi- 
nally plicate; margin plane, entire, or minutely denticulate in 
the acumen ; nerve none . Cells in the upper part very small , 
oval, longer and elongate-elliptic in the acumen ; at mid-b ase 
narrow-linear , extending about half-way up the leaf and 
gradually passing intc the oval ones ; at margins in the lower 
half of the leaf rounded , dot-like , forming a broad band on each 
side, which is widest at base. Seta about half-an-inch long ; 
capsule elliptic-oblong, brown, lid conical. Dioicous. 
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Var. /I morensis B. & S. {Hypnum morense Schleich.). 
Secondary stems and branches tall, thick, turgid ; leaves wider ; 
perichaetial bracts longer ; capsule cylindrical . 

Hab. Trunks of trees, more rarely on rocks. The var. very rare. 
Fruit very rare, spring. 

Readily identified by the terete, often curved, usually cuspidate branches 
and* stems, with plicate, nerveless leaves. Camptothecium sericeum somewhat 
resembles its more slender forms, but the leaves of that species are longer and 
narrower, nerved, more deeply plicate, with longer, narrower cells. The 
lower leaves are often shorter and more spreading, even when dry. 

The var, morensis is the most frequent form in the Mediterranean region ; 
forms somewhat approaching it may not unfrequently be seen ; X have 
specimens from Craig Chailleach, but I am not aware that fertile plants have 
been found in this country. ■ 

The tips of the stems" often produce numerous, gemmiform branchlets, 
which are short, filiform, and minute-leaved, sometimes occurring in such 
quantities as to deform the plant. 

A slender form with the branches long and arcuate, and the leaves 
decidedly falcato-secund, is the forma falcata Boul. 

L. by achy pus, a North American plant, which might occur here, closely 
resembles L. sciuroides in vegetative characters, but the capsules are 
immersed. It has the leaves somewhat less finely acuminate, and more 
distinctly denticulate at apex. L. immersus Lindb. from the Caucasus 
appears to be a similar plant. 


89. PTEROGONIUM Swartz. 

Primary stems creeping, stoloniform, giving rise to erect , 
sub-dendroid secondary stems, unbranched at the base, with 
numerous , crowded branches at the summit , all turned to one side 
and curved . Leaves crowded, imbricated all round the stems and 
branches, ovate-acuminate , faintly nerved. LTpper areolation 
narrowly elliptical or oval. Peristome double. Calyptra 
sparingly hairy. 

Deriv. — 7TTepo-(ptero) wing, and yovos (gonos) a shoot. 
Probably from the axillary perichaetial branches. 

1. Pterogonium gracile Swartz ( Hypnum gracile Dill. ; 

Pterogonium ornithopodioides Lindb., Braithw. Br. M. FI.) 
(Tab. XLIX. L.). 

In wide, close patches, dark green or brownish. Secondary 
stems very slender, usually bare below, 1-2 inches high, above 
with numerous clustered branches , which are curved to one side , 
slender , julaceous when dry with the leaves closely imbricated 
and appressed, obtuse, or elongated and fiagelliform, often 
re-branched. Leaves widely cordate-ovate , rapidly and sharply 
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contracted to a longer or shorter acumen, the uppermost and 
those of the smaller branches less suddenly and more shortly and 
widely acuminate, or acute only ; all concave, excavate at base, 
not plicate, densely crowded, when moist spreading, when dry 
closely appressed, rendering the branches julaceous ; sharply 
dentate towards apex, at back above sparsely scabrous with 
acute ascending papillae ; margin usually plane ; nerve very 
faint and short, sometimes quite wanting ; either double or 
single and forked above, hardly reaching half-way. Median and 
apical cells narrowly elliptical-vermicular, longer at base ; cells of 
basal wings in many rows short, wider, rounded-quadrate, 
becoming oval above, then elliptical-rhomboid, finally becoming 
uniform with those of the median part ; in the shorter branch- 
leaves the areolation is much shorter, wider, and more uniformly 
oval-rhomboid, narrowly elliptical only at base. Capsule on a 
long seta, erect or slightly curved, sub-cylindric ; lid conical, 
rather obtuse ; peristome pale yellow, inner of short processes 
without cilia on a narrow basal membrane. Dioicous. 

Var. ft. harlecense D. A. Jones in Journ. of Bot. 1917, 267. 
Very slender, branches frequently flagelliform ; leaves minute , 
more acuminate, cells slightly larger. 

Hab. Rocks and tree-trunks, mostly in sub-alpine districts. Frequent. 
The var. j3 rare ; North Wales ; Perthshire. Fruit rare, autumn. 

The curved cylindrical branches all pointing the same way, and very 
terete and julaceous, especially when dry, give this moss a somewhat peculiar 
and very characteristic look. The branches vary considerably in slenderness, 
sometimes becoming almost filiform when dry, but always exhibiting a marked 
difference of aspect between the moist and the dry state, so as hardly to look 
like the same plant. It has some resemblance to Ptevigynandrum ftliforme, 
but that is a more delicate plant with the stems less dendroid, the branches 
more slender, the leaves much smaller and less pointed, and the areolation 
papillose. Eurhynchium circinatum is also somewhat like it, but with shorter, 
more equal branches, and the nerve strong and well defined. 

The scabrous denticulations on the back of the leaf, most noticeable in 
the upper leaves of a branch, are not of the nature of papillae as in 
Pterigynandrum and other genera of Leskeaceae, but are more akin to the 
Spines on the backs of the leaves of Catharinea, etc., on a smaller scale, 
Boulay unites this species with Isothecium (some species of w^hich have the 
leaves similarly scabrous), and with some reason ; the areolation is however 
different ; and the close imbrication of the leaves is a distinctive feature of 
this plant. 

The var. g is a marked form which seems fairly constant in its characters ; 
much more slender than the type. The var. capense C.M, from the Cape of 
Good Hope has similarly — but much more longly- — flagelliform branches, 
but is a robust plant, more so perhaps than the type. 
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90. HABRODON Schp. 

f Slender, very small , with creeping stems and sub-erect, 
filiform branches. Leaves minute , ovate-acuminate, entire , 
nerveless. Cells elliptic-rounded > smooth. Capsule minute, oblong- 
cylindrical, erect ; annulus broad ; peristome single, arising below 
the mouth of the capsule. Dioicous. 

Deriv. — dftoo-(habro) delicate, and o$wv (odon) a tooth. 
Alluding to the peristome. 

1. Habrodon Notarisii Schp. ( H . perpusillus Lindb., Braithw. 
Br. M. FI.) (Tab. XLIX. ML). 

Minute , very slender , almost prostrate, the branches fili- 
form , all pointing one way , hardly 2 lines long. Leaves minute, 
ovate-cordate or ovate-lanceolate, longly acuminate, hardly 
excavate at base, not concave, closely imbricated and appressed 
when dry, spreading when moist ; margin plane, entire or slightly 
crenulate ; nerve none ; cells small, oval or elliptical, at margin 
shorter, at mid-base more elongated, towards basal margin 
short, rounded-quadrate, in many rows. Seta short, capsule 
minute, narrowly oblong ; lid conical. Dioicous. 

Hab. On the bark of trees, chiefly in sub-alpine districts ; rare. Fruit 
very rare, spring. 

The most minute and delicate species of the present Order; differing 
from the minute species of Amblystegium in the branches more terete and 
"liliaceous when dry from the closely set, appressed leaves : and in the shorter 
oval cells. 


01. HELICODONTIUM Schwaeg. 

(Myrinia Schp., Handb. Ed. I.) 

Stems creeping , sparingly and irregularly branched. Leaves 
oval, entire , shortly nerved. Areolation rhomboid , quadrate at 
angles, smooth. Annulus none. Peristome double. 

Deriv. — iX (hSlix) twisting, and oSovrfi odont) tooth, from 
the peristome, curling inwards when dry. 

1. Helicodontimn pulvinatum Lindb. (Leskea pulvinata Wahl ; 
Myrinia pulvinata Schp., Handb. Ed. et plur. auct.) 
(Tab. XLIX. N.). 

In soft, dense, deep green tufts, stems prostrate with erect 
or slightly curved, slender branches about f~inch in height. 
Branches hexuose, somewhat obtuse, sub-julaceous when dry , 
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Leaves small, spreading or sub-secund, appressed mid imbricated 
when dry , widely oval, or bluntly apiculate or acute, margin 
plane, entire ; nerve very faint, single, reaching about ^ up the 
leaf. Cells rather large, widely oval-rhomboid , at basal wings 
quadrate-rectangular , all wide, smooth. Seta about three lines 
long ; capsule oval-oblong, slightly curved and unequal ; lid 
conical ; outer peristome pale, inner deep yellow . Autoicous . 

Hab. About the roots of trees near water. Very rare. Fr. summer. 

Resembling slender forms of Leskea polycarpa, but differing in the smaller, 
less secund leaves with faint nerve and smooth cells. The two species grow 
in similar localities, and are occasionally found together ; the present plant 
may then be known by the more slender habit, darker colour, and — being 
generally abundantly fertile— by the smaller, shorter capsules. 

It appears to be necessary, as pointed out by Lindberg, to suppress the 
more widely known generic name Myrinia, in favour of Schwa egrichen’s 
earlier genus, to which our species seems clearly to belong. 


92. ANTITRICHIA Brid. 

Secondary stems elongated, procumbent or pendulous, more 
or less pinnately branched ; leaves ovate-acuminate, denticulate 
above, single-nerved . Capsule on a straight or flexuose seta, 
elliptical ; annulus narrow, calyptra cucullate, not covering the 
whole capsule; peristome double, inner of 16 filiform, fragile 
processes, without a basal membrane . Dioicous. 

Deriv. — aim- (anti) opposite, and (trichia) filaments. 

From the erroneous supposition that the processes were opposite 
to, not alternate with the outer teeth. 


1. Antitrichia curtipendula Brid. (Hypnum curtipendulum L.) 

(Tab. L. A.). 

Secondary stems long, 4-12 inches, robust, more or less regularly 
pinnate, in loose tufts or masses, olive-green or yellowish. Leaves 
densely imbricated, spreading when moist, sub-erect when dry, 
almost always falcato-secund, widely ovate from a broad insertion, 
gradually acuminate to a more or less tapering point, large . j-i-| 
lines long, irregularly plicate, slightly decurrent, margin strongly 
revolute from base to near summit, sharply dentate at apex , 
the teeth strong and sometimes recurved, especially at the extreme 
tip ; nerve wide, reaching § of the length of the leaf, at base very 
broad, where it usually sends out one or two short, faint, lateral 
branches on each side. Areolation very small, elliptical with a 
sigmoid curve, smooth or slightly roughened at back, at mid-base 
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rather longer and narrower, at basal margins short, irreeularlv 
rounded, in numerous rows. Perichaetial bracts long, sheathing 
Seta about half-an-inch long, curved or flexuose ; capsule Wo' 
elliptical, reddish brown, paler at first,' somewhat narrowed ?t 
the often slightly oblique mouth ; calyptra smooth, with a lone- 
subulate beak reaching to about the middle of the capsule § 
lid shortly rostellate. Peristome short, pale yellow. 

uncommon R Fr k Vre d S prin1: prindpall y in mountainous districts; not 

t , fine s P ecies somewhat resembles Hylocomium loreum in apnearanrA 
but the leaves , are more densely imbricated with much hwKm ’ 

the q r™ y of e l™et d0 Tt triplC at^-^e extreme ^pex* in 

the leaf is, moreover, rather f^aran^frequentlv andthea P ex °f 

tow a rds%h“rmn S ht a o7thes?ems P . reSent ' Pr0dUCed “ COnsiderable numbea 
This plant grows nowhere, perhaps, more finelv in our island* thon • 
wit“h ir^ d m Dartm r r ' Wh6re * d0thes the Hnibs ofthe old and stunted 

produItagfruTin aSa h nce 8ing d ° Wn t0 the length ° f a f ° 0t or a "d 


93. POROTRICHUM Brid. 

(Thamnium B. & S., plur. auct.) 

Primary stem creeping, stoloniform ; secondary stems erect 
(rarely depressed), dendroid, tall and robust divided above* 

tnnth?J r n'° b C ? g ’ ° f SoIld texture, strongly single-nerved 
toothed. Cells oval or rounded, small and short. Caps le inclined 

inner Ann, i lus P resent - Peristome perfect, 

cilia ' “ d " th 3 

, The u . sua i name Thamnium (Bry. Eur.), of this genus had 
aonH P r;r USly ap P r f °P nated b P m ° re than one author being 
Sera of i n$ ? 1799 < and subsequently to two 

our hornin5 , g plants) ; must therefore be erased from 

applied bv S RW^? n ? endatUr K' The name Por °trichum was first 
Amo • y ndel (as a sub-genus of Climacium) to the south 

with which S Fh CieS ’ P \ lon S irostm ^ (Hypnum longirostrum CM) 
with which the present species, according to Mitten, is congeneric 
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| On account of the perfect development of the peristome, the 

genus has been by most writers placed among the Hypnaceae, but 
the nature of the areolation renders its position there anomalous, 
and a perfect peristome is found in other genera which are by the 
f same authors separated from that Order ; it appears more logical, 

therefore, to include it in the present Order, to which by the 
nature of its leaves and areolation it properly belongs. 

If Deriv. — 7ropo-(poro) pore, perforation, and T/ux-(trich) hair. 

1 From the perforated processes of the inner peristome. 

{ Ls. narrower at insertion than above, more or less ovate i. alopecurum 

Ls, widest at insertion ; branch Is. narrow, ligulate ; nerve wide 

2 . angusiifolium 


i 1. Poro trichum alopecurum Mitt. (. Hypnum alopecurum L. ; 

I Thamnium alopecurum B. & S., plur. auct.) (Tab. L. B.). 

; Secondary stems robust, erect or sub-pendulous, 3-8 inches 

i # long ; dark brown, rigid and unbranched at base , above divided 

' into numerous branches forming a dark dull green terminal head ; 

branches more or less turned to one side, frequently somewhat 
complanate, slender, short and curved or longer, straight and 
; flagellif orm ; lower stem-leaves scale-like, increasing in size 

I upwards, broadly triangular and. scariose , the upper more 

: chlorophyllose ; branch-leaves narrow , elliptic-oblong , narrowed 

at the insertion, sharply and coarsely toothed, especially above, 
acute but not acuminate, margin plane / all strongly nerved to 
just below the apex ; somewhat spreading when moist, loosely 

II imbricated when dry, not twisted, but often incurved at apex so 

If that the branches appear somewhat catenulate. Areolation of 

stem-leaves shortly elliptic , somewhat elongated and enlarged 
at base ; of branch-leaves rounded or sub-quadrate , a little elongated 
; at the very base. Perichaetial bracts oblong-acuminate, the 

■ points divergent. Seta short, about half-an-inch, curved at 

the summit, so that the capsule is inclined or horizontal ; 
calyptra large ; lid longly rostrate, oblique ; capsule oblong, 
carved, reddish ; peristome large, pale red. Dioicous. 

Var. j8. aridulum D. A. Jones in Journ. of Bot, 1917, p. 266. 
In low dense tufts , not dendroid, resembling Eurhynchium myosur - 
oides in habit and colour. Stem-leaves very small, nerve shorter , 
sometimes wanting. Branch-leaves small / cells very little 
elongate at base. 

Hab. .Shady woods, and rocks by waterfalls. Common. Fruit not 
common, autumn. The var. j3 on dry siliceous rocks, Harlech (D. A. Jones). 

, This fine moss is usually recognisable at once by its dendroid stems, the 

*. lower part black, with silvery triangular leaves ; the terrestrial form differs 

[ considerably from the rupestral one ; in the former the branches are not 

■ oi ■ ' Z'' ■ 


ft 
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complanate, usually curved and rather robust with the leaves more spreading • 
in latter they are generally distinctly complanate, straight ter, more slender 
and nagelhform with smaller more appressed leaves. The former is more 
rarely found m fruit but the capsules when present seem to be larger and 
better developed. Isurnerous setae are as a rule produced on each stem 
and all from the summit, often very close together,, 

The neive is somewhat channelled above at back and sparingly toothed. 
ls j stron &’ ~*it never occupies any considerable proportion of the width of 
the leaf as m the next species. 

A slender, sub-aquatic form occurs, very closely resembling Eurh 
myosuroides var nvulare , scarcely indeed distinguishable in the field except 
much , stron S e f nerve ; in the latter plant the leaves are usually 
straighter and more rigid when dry, not incurved and catenulate. 

F. alopecuYum occasionally becomes detached from the soil and continues, 
the* wind 11 1116 *° rm a su ^" s P^ er ieal detached mass, readily blown about by 

by the h dt^ a habitlt ery marked in size and habit - but ma y P artl y be produced 

rorotrichum angustifolium Dixon ( Thamnium angustifolium 
Holt, Journ. of Bot., 1886, p. 65) (Tab. L. C.). 

Very small; leaves much narrower (those of the branches. 
hgulate ) , widest at the insertion, more strongly toothed : nerve 
very wide and thick, occupying i width of leaf at base or more • 
cells more elongated and narrower, especially at base and near 
the nerve ; upper somewhat larger than in the last, irregularly 
oval, bruit unknown. 8 y 

Ireland%^4) CakarWUS Springs ' '' Raven ’ s Vale," Derbyshire (Holt). 

two ?bow1ociUtii rOI The e i 1 n St species : and onl y known at present from the 
two above localities. Ihe leaves are always widest at, not above the base 

the nerve much broader, the upper cells larger ' e ' 

“Limestone ravine Cressbrook, near Monsal Dale,” would be a more 

properly so'cXf " xk sne^ 811 ? locaKt y- there being no Raven's Dale 
properly so called. This species has never been found outside Britain 
For its discovery in Ireland see Irish Naturalist, xxxiii, 45. 


Order XXIV. LESKEACEAE. 

the ^lk Se nanm Varyi f n§ h ^2^’ differin g from Leucodontaceae in 
snh mlnded^In 36 ' r° m ^Pnaceae in the short, rhomboid or 
sub-rounded cells. Capsule usually erect, but frequently curved. 
Peristome hypnoid, variously developed ; calyptra cucullate. 
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94. MYURELLA B. & S, 

Plants small, slender , irregularly branched, glaucous green ; 
branches julaceous from the regularly imbricated, roundish , 
concave leaves ; nerve double ,. very faint ; cells lax, hexagonal- 
rhomboid , lightly or strongly papillose. Dioicous. Calyptra 
minute. Capsule small, erect or sub-inclined ; annulus present. 
Peristome perfect , inner with cilia. Dioicous. 

A genus of very pretty plants of most distinct habit, the 
stems and branches extremely slender, fragile, and regularly 
julaceous, of a pale glaucous green, inhabiting mountain rocks. 

Deriv. — Diminutive of Latin myurus , a mouse-tail, from 
the form of the branches. 


{ Ls. closely imbricate, obtuse or very shortly apiculate i . julacea 

Ls. spreading, more distant, usually with longish apiculus 2. apioulata 


1. Myurelia julacea B. & S. ( Hypnum julaceum Vill.) (Tab. 

L.D.). 

Very slender ; stems slightly branched ; pale whitish green , 
reddish below ; branches filiform , rather obtuse, fragile ; leaves 
very densely imbricated , concave , rounded , obtuse or minutely 
apiculate , faintly denticulate at margin, nerve double or forked, 
short, indistinct ; cells irregularly oval-rhomboid, pellucid ; at 
base laxer, sub-rectangular. Seta slender, -capsule erect or 
inclined, elliptic-oblong ; lid conical ; peristome yellowish. 

Var. jS. scabrifolia Lindb. Looser and more straggling ; 
leaves more strongly papillose, less closely imbricated, strongly 
hispid-denticulate at margin , especially towards base, distinctly 
apiculate. 

Hab. Mountain rocks, rare. The var. ft, Ben Lawers ; Craig Chailleach. 
Fr. very rare, summer. 

Differs from the next species in the more closely imbricated, not spreading 
leaves, with a less distinct apiculus or obtuse ; the var. ft however has a most 
perplexing resemblance to M. apioulata , and even more to the continental and 
N. American M, Carey ana SulL The former differs in the less toothed margin, 
smoother cells and yellowish green colour * the latter is sometimes almost 
indistinguishable except by the nature and position of its papillae, which are 
large and single in the middle of the face of the cell, while in our two species 
they are smaller, and are formed upon the end walls where two cells meet, 
as in Bartramia. The difference is precisely the same that obtains between 
the papillae of Pseudoleskea atrovirens and P. patens. 

The papillae are usually very indistinct in the type, and are most 
conspicuous at the back of the upper leaves. 

2. Myurelia apioulata B. & S. (Isothecium apiculatum Huebn. ; 

Myurelia tcnerrima Lindb., Braithw. Br. M. FI.) (Tab. L. E.) 

Resembles the last species. Yellowish green, less white and 
glaucous. Leaves more distant, spreading when moist and less 
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appressed when dry , ending in an abrupt apiculus, which is often 
rather long and flexuose, and recurved. 

Hab. In similar situations ; very rare. Ben Lawers ; Craig Chailleach. 
Fr. summer. 

Easily distinguished from M. julacea type by the characters italicised ; 
from its var. j3 by the characters pointed out under that plant. 


95. LESKEA Hedw. 

Primary stems creeping, not stoloniform , irregularly divided, 
the divisions procumbent, with numerous erect or spreading 
branches. Leaves of stems and branches uniform , ovate-lanceolate , 
nerve single . Capsule erect , symmetrical or slightly curved, 
more or less cylindric ; seta arising from the primary stem . Peris- 
tome double ; inner with the basal membrane short or none, 
cilia absent. 

A genus of mosses for the most part slender and of soft 
texture, at any rate in the European species, though some typical 
species are more robust. They differ from Anomodon principally 
in the position of the fruit. 

Deriv. — After Leske, a professor at Leipzig. 

{ Ls. ovate-lanceolate, sub-acute, nerve ceasing below apex i. polycarpa 

Ls. narrowly acuminate, nerve strong, reaching apex .....2. nervosa 


1. Leskea polycarpa Ehrh. (Tab. L. F.). 

Slender, stems prostrate, pinnately or bipinnately branched ; 
branches short, erect, curved, or prostrate ; bright or dull green in 
somewhat intricate close patches, hardly |-inch high ; stems 1-2 
inches long, soft in texture. Leaves erecto-patent or secund, 
loosely incumbent when dry , small, less than J-iine in length, 
ovate-lanceolate , shortly pointed or obtuse , soft , entire, margin 
slightly recurved in the lower half, nerve vanishing considerably 
below apex , strong below ; areolation hexagonal , pellucid, thin- 
walled, more or less papillose at back, almost uniform through- 
out the leaf , at base a little enlarged and more rectangular. Seta 
about i-inch long, reddish; capsule cylindric , narrow , tapering 
at base , 1-1 1 lines long, erect, straight or slightly curved, finally 
reddish brown, lightly contracted below the mouth when dry; 
lid elongate-conical, rather acute ; calyptra whitish ; peristome 
teeth long, whitish, connivent when dry, processes as long as 
the teeth. Autoicous . 

Hab. At the foot of trees by water, common. Fr, summer. 


/ 
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Leskca poly carp a usually fruits abundantly, and may thus be easily 
recognised from all the preceding species of pleurocarpous mosses, none of 
which, except perhaps Leucodon sciuroides , which is dioicous and rarely 
fruits, have such narrow, elongated capsules. The short, scarcely acuminate 1 

leaves, almost always slightly secund, give it a characteristic appearance. 

It is a difficult plant to gather in good condition, being often much coated 
with muddy deposit. The small, whitish calyptra gives it somewhat the 
appearance, when the fruit is young, of Amblystegium serpens . Slender | 

forms occur occasionally, as also more robust ones (var. paludosa Schp.), 
but as a rule it is not a variable plant. 

The peristome is a very pretty object when dry, the outer teeth being, 
gracefully incurved, while the processes remain erect. 

Helicodontium pulvinatum has a much shorter capsule, short nerve, etc. 

2. Leskea nervosa Myrin (. Pterogonium nervosum Schwaeg.) 

(Tab. L. G.). 

Very slender , stems irregularly branched and re-branched ; 
branches filiform , straight, often with crowded gemmiform 
axillary branchlets at the apex ; bright or brownish green ; 
leaves densely imbricated , erecto-patent, closely appressed when 
dry so that the branches are terete , very small , widely acute , rapidly 
tapering to a long , finely acuminate point ; margin recurved 
below, entire ; nerve vanishing in the acumen near apex ; median 
cells irregularly oval, marginal shorter, rounded, or transversely 
elliptic, all small, incrassate, lightly papillose, hardly altered at 
base . Seta short ; capsule erect, sub-cylindric, small ; peristome 
small, processes shorter than the teeth. Dioicous. 

1 ' : ■ 

Hab. Trunks of trees and rocks in sub-alpine districts. Very rare ; 

Ben Lawers. Fruiting very rarely, in summer. 

A much more delicate plant than the last, with filiform stems and branches 
and very differently shaped leaves. Pseudoleskea atrovirens differs in the 
colour, the wider and larger, secund leaves ; P. patens in the larger, less 
crowded, more shortly pointed leaves ; P. striata in the smooth, denticulate 
leaves with more elongated cells ; Anomodon longifolius in the more elongated, 
straggling habit, and the leaves denticulate, much more loosely imbricated 
and more distant ; all the other species with which it might be confused differ 
in the elongated areolation or shorter nerve. 


96. ANOMODON Hook. & Tayl. 

* Primary stems stoloniform , with very small leaves differing 
from those of the secondary stems and branches ; secondary 
stems erect or ascending, irregularly branched. Leaves ovate 
or lanceolate, single-nerved; cells more or less rounded, highly 
papillose on both sides. Fruit produced on the erect secondary 
stems. Capsule erect, symmetrical. Cilia of inner peristome 
none or rudimentary. Dioicous. 


I 
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Deriv.— d-(a) not, j/o/*o-(n omo) law, rule, oScov (odori) tooth ; 
4 * having an abnormal peristome,” from the erroneous supposition 
that the processes arose from between the outer teeth, and not 
from an inner membrane. 


, fLs. narrow, acuminate r. longifolius 

\Ls. more or less obtuse or apiculate ....2 

f Slender ; Is. about §■ line, apiculate, often with a few distinct teeth at 

-J. apex ...2. attenuatus 

*1 Robust ; Is. about 1 line, entire or minutely serrulate at apex 
L J. viticulosus 


1. Anomodon longifolius Hartm. {Pterigynandnmi longifolium 
Schleich.) (Tab. L. H.). 

Very slender , secondary stems irregularly branched ; branches 
often ilagelliform, filiform ; olive or yellowish green, in dense, 
wide patches ; leaves very small , lanceolate , gradually tapering 
to a narrow acuminate point , erecto-patent from an erect, sub- 
sheathing, decurrent base, loosely incumbent when dry , not crowded, 
margin plane, minutely denticulate above, nerve pellucid, ceasing 
below apex ; cells rounded-hexagonal, opaque, highly papillose , 
very slightly enlarged at the base. Seta short, capsule hardly 
raised above the branches, oblong-cylindric, small ; annulus none ; 
peristome small. 

Hab. Rocks, etc. Very rare; Scotland; England. Fruit very rare, 
not found in Britain. 


A more slender and delicate plant than the two following, with much 
more tapering, acute leaves. It bears some resemblance to the most slender 
forms of Leskea polycar pa , or robust forms of Amblystegium serpens , but 
•differs from the former in the habitat and much more slender leaf-points ; 
from the latter in the more regular growth, the branches all pointing the same 
way ; from both in the highly papillose decurrent leaves. 


2. Anomodon attenuatus Huebn. (Hypnum attenuatum Scbreb.) 

(Tab. L. I.). 

Intermediate between A. longifolius and A. viticulosus, and 
somewhat resembling a miniature form of the latter ; irregularly 
branched and intricate, some branches short and rather obtuse, 
others elongated and ilagelliform, 1-2 inches high ; leaves 
spreading or secund, usually distinctly homomallous when dry, 
about J line in length , oblong-lanceolate from a widely oval base , 
acute and minutely apiculate, at the insertion very narrow, 
excavate and slightly decurrent ; margin plane, minutely crenulate 
with papillae, at extreme apex usually with a few teeth ; nerve 
ceasing below apex, pellucid ; cells irregularly hexagonal, opaque. 
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highly papillose, thin-walled, a few at mid-base pellucid, elongate- 
rectangular. Seta longer, about f-inch ; capsule elevated above 
the branches ; lid longly beaked ; peristome larger than in the 
last. 

Hab. Rocks, etc., in mountainous districts ; very rare. Den of Airlie ; 
Alders, Elcho, Perthshire, 1900 (/. Menzies). Fruit not found in Britain. 

The less tapering leaves distinguish this from the last species, and the 
small size, flagelliform branches and usually denticulate leaves from the next. 

3. Anomodon viticulosus Hook, and Tayl. ( Hypnum viiiculosum 
L.) (Tab. L. J.). 

Secondary stems long , 2-4 inches , robust , slightly branched. 
Plants bright green, dull green when dry, in large loose tufts. 
Leaves spreading and secund, crisped when dry and incurved > 
undulated at margin, ligulate-lanceolate from a widely ovate base , 
large , above 1 line in length, excavate at base, obtuse or apiculate 
at summit , margin very slightly recurved at base, often on one 
side only, crenulate-denticulate above ; nerve strong , pellucid , 
whitish at back when dry, reaching nearly to apex ; cells 
hexagonal, thin-walled, opaque, highly papillose ; the basal 
median ones pellucid, rectangular. Seta straw-coloured, about 
f-inch long ; capsule erect, sometimes slightly curved, cylindric, 
i-il lines long , slightly contracted at the mouth ; lid conical- 
rostellate ; annulus distinct ; peristome yellowish ; inner with a 
very short basal membrane and short irregular processes. 

Hab. Roots of trees and old walls, common. Fruit rather rare, spring. 

The commonest species of the genus, and the most robust ; the leaves cf a 
very marked form, and, a very uncommon feature among pleuroearpous 
mosses, distinctly crisped when dry. It is indeed a striking moss, and one 
not likely to be mistaken for any other. When dry it is not at all glossy, 
and of a very dull green, but upon moistening the leaves at once regain their 
spreading direction and become of a brighter colour. 


97. LEPTODON Mohr. 

Stems from a creeping rhizome, pinnaiely branched ; stems 
and branches strongly enrolled when dry . Leaves single-nerved , 
obtuse / cells short , oval , slightly papillose. Capsule exserted on 
a short seta, erect, symmetrical. Calyptra hairy , cucullate. 
Peristome double, the outer of 16 pale teeth ; the inner reduced to 
a very short membrane, rarely with short, rudimentary processes. 

Deriv. — A€7TTo-(lepto) thin, and <?8wv (odon) tooth. From 
the peristome. 
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1. Leptodon Smithii Mohr (Hypnum Smithii Dicks.) (Tab. L, K.). 

Blight green, in rather large flat patches. Stems prostrate, 
1-2 inches long, rigid, pinnately branched ; branches very short, 
rather obtuse, equal. When dry the stem and branches roll 
together in the form of a crosier, the apical branches especially 
rolling up almost into a ball. Leaves spreading, when dry erect 
and somewhat homomallous, small, half a line in length, cordate- 
ovate , rounded and obtuse , entire, concave , margin recurved on 
one side near the base, otherwise plane ; nerve wide at base, thin 
and indistinct, reaching beyond the middle ; cells round or very 
shortly oval , distinct, the median basal somewhat narrow and 
elongate-elliptic, 3-5 times as long as broad ; all rather 
incrassate, very slightly papillose. Perichaetial bracts oblong- 
lanceolate, narrowiy acuminate, thin. Seta very short. Capsule 
slightly exserted, oblong, narrowed at the mouth. Lid conical, 
acuminate ; peristome small, pale. Calyptra and vaginula covered 
with long hairs. Dioicous. 

Hab. Trees and rocks, principally in the south of England ; Wales ; 
Cumberland ; I. of Man. Fr. rather rare, spring. 

A southern species, which fruits abundantly in the countries about the 
Mediterranean, but is rather rare with us and usually barren. When dry the 
closely rolled up branches have a very peculiar appearance, unlike that of 
any other of our mosses ; the wide, obtuse leaves with a single nerve are also 
very characteristic. 


98. PTERIGYNANDRUM Hedw. 

Primary stem creeping, stoloniform, secondary ascending 
with irregular , curved branches turned towards one side , often 
flagelliform. Leaves imbricated, ovate or obovate, strongly 
papillose at hack ; nerve single , short. Cells linear-rhomboid, 
shorter at apex. Capsule erect , symmetrical , suh-cylindric ; 
peristome small , outer teeth short ; inner peristome of 16 short 
irregular processes, without basal membrane or cilia, 

Deriv. — 7rT€pt-(pteri) wing, side, yw-(gyn) female, and 
dvS/>o-(andro) male ; “having male and female flowers lateral.” 

1. Pterigynandrum filiforme Hedw. ( Hypnum filiforme Timm) 
(Tab. L. L.). 

In larger or smaller patches, sometimes almost entirely 
prostrate, at others more erect and 1-2 inches high * bright 
green or brownish; branches numerous, curved , usually pointing 
the same way , very slender, often flagelliform, or short and obtuse. 
Leaves of secondary stems and branches sub-similar, very small. 
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obovate or ovate-oblong , shortly pointed, not excavate at base, 
closely imbricated or secund, when dry secund or closely appressed 
and rendering the branches terete ; concave, shortly acuminate 
or simply acute or rather obtuse ; margin reflexed below, minutely 
denticulate at summit ; nerve usually faint, reaching slightly 
above the middle or shorter and forked ; cells sharply and strongly 
papillose at back , the greater part shortly linear-vermicular , at 
the tip wider and shorter, at mid-base longer and more pellucid, 
at angles short , irregularly quadrate and rectangular, in a few 
short rows. Seta |— § inch long, slender ; capsule small, narrow ; 
lid rostrate, oblique. Dioicous. 

Var. /?. heteropterum B. & S. ( Pterig . heteroptemm Brid. in 
part ; var. decipiens (W. & M.) Limpr., Braithw. Br. M. FI.) 
More robust ; branches thicker , shorter, obtuse , curved. Leaves 
secund , rounded and apiculate at apex. 


Hab. Rocks and trunks of trees on mountains ; rare ; Perthshire ; 
Sutherland ; Cumberland ; Wales. The var. fi in more shady situations. 
Fruit rare, summer. 


Very variable in size and in the length and thickness of the branches. 
It has some similarity to several other species, especially, in its larger secund- 
leaved forms, to the more robust forms of Heterocladium heteropterum ; that 
plant has, however, more tapering leaves, more strongly denticulate and 
usually more distant, with shorter, less papillose cells, and the nerve always 
short and double. Pscudoleskea differs in the shorter sub-rounded areola tion, 
as well as in the curved fruit. The present plant will generally be recognised 
by its numerous slender curved branches, resembling a very slender state of 
Pterogonium gracile, but with narrower leaves. On the continent it is 
common and fruits freely. 


99. HETEROCLADIUM B. & S. 


Primary stem creeping, more or less stoloniform, irregularly 
divided, the secondary stems with irregular , often flagelliform 
branches . Leaves of two forms ; stem-leaves cordate-acuminate , 
branch-leaves smaller, narrower, ovate, less acuminate ; nerve 
short , double ; paraphyllia few. Capsule inclined or horizontal , 
curved ; peristome perfect, with cilia. Dioicous. 

Differing from Thuidium in the non-pinnate branching, and 
the few paraphyllia, from Pseudoleskea in the double nerve, and 
the dimorphous leaves ; from the other genera of this Order in the 
curved capsule and other points. 

Deriv. — €T€po-( hetero) different, and /cAaSiov (cladion) a 
branch ; from the dimorphous leaves. 


j f Stem-leaves patent or secund ; lid rostrate 2 

\ Stem-leaves squarrose-recurved ; lid conic..... 2 . dimorphum 


m. 
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f Leaves short-pointed, not falcate, cells near margin subquadrate 


2«{ i. heteropterum 

^ Leaves long-pointed, falcate, cells all elongate i* Macounii 


1, Heterocladium heteropterum B. & S. (Ptcrogonium heteropterum 
Bruch) (Tab. L. M.). 

In large, intricate, flat patches, deep or bright green. Stems 
creeping, the secondary ones prostrate or ascending, irregularly 
or sub-pinnately branched, very slender , often filiform ; branches 
straight , rarely curved ; stem-leaves widely ovate-acuminate , 
with a more or less tapering, acute point, spreading or slightly 
sub-secund , excavate at base, not concave ; nerve short and 
double, or longer and single, often forked above ; margin plane, 
finely denticulate in the greater part ; median cells elliptical, 2-4 
times as long as broad, towards apex and margins shorter , sub- 
quadrate-rounded ; all rather incrassate, distinctly papillose 
on both sides. Branch-leaves smaller, less tapering, ovate, acute, 
often secund, with shorter cells. Seta purple, curved above, so 
that the capsule is often horizontal or sub-pendulous ; capsule 
deep reddish brown, oblong, slightly curved, or gibbous, short- 
necked ; lid conical, rostrate. 

Var. /3. fallax Milde. Extremely slender, stems and branches 
ail delicately filiform ; leaves similar on stems and branches, 
minute , narrowly elliptic-lanceolate , not secund ; cells all short . 

Has. Wet rocks by waterfalls, etc. The var. ft rare. Fruit very rare, 
late summer and autumn. 

An extremely variable species. Dr. Best in his Revision of the N, 
American species of Heterocladium (Bull, of the Torrey Bot. Club, 1901 , p. 123) 
divides the corresponding American plants into two species, H. Macounii 
Best and H. hetero pier aides Best, the former of a paler often yellowish green. 
With curved branches, leaves more or less secund, gradually acute to longly 
acuminate, with rather narrower elongated cells ; the latter of a darker 
green, the leaves not secund, often complanate, the branch-leaves much less 
tapering, often obtuse, the cells shorter. Our plants fall very much into the 
same two series, the first group being considered by Dr. Best as not 
specifically distinct from his H. Macounii, the second as parallel to but not 
quite identical with his second species, and no doubt representing Bruch’s 
original plant, H, heteropterum. After very close examination of the various 
forms, I cannot persuade myself that we have two specific types, as some of 
the above characters are interchangeable (plants of the second group, for 
instance, sometimes have the branches curved and the leaves strongly secund) ; 
and, moreover, intermediate forms exist. At the same time, between the 
extreme forms one is compelled to recognise that a very wide divergence 
exists, and X have given Macounii the rank of a sub-species. 

The var. ft is one of the most slender of our mosses, resembling 
A mblystegium Sprucei, and hardly to be known from some slender species of 
that genus except by the papillose cells, which are much shorter in the middle 
of the leaf in the variety than in the typical plant. I have it from numerous 
localities scattered over all parts of our islands, and have also gathered it on 
the continent, and in the majority of cases there appears little or nothing to 
indicate its relationship to H. heteropterum type. But on the other hand. 
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intermediate forms occur ; plants otherwise typical not unfrequently show 
a tendency to produce minute-leaved flagelliform branches, similar in character 
to this variety ; while on the other hand, plants which in the main agree 
with the variety may show here and there the leaves of the typical size and 
form. The var. flaccidum B. & S. is one of these intermediate forms ; the 
present variety is cited by Braithwaite and Limpricht under that name, and 
Milde’s name given as a synonym, but it seems evident from the description 
(I have not seen original specimens, of which none exist in Schimper's 
herbarium) of the var. flaccidum that Schimper could not have had the 
filiform minute-leaved plant in view which Milde describes as var. fallax , 
and as Schimper drops the var. flaccidum in the Synopsis, it must be assumed 
that he thought it of insufficient value to keep up, which I venture to think 
could not have been the case had it been the very marked, almost conferva- 
like plant that Milde describes, with which, therefore, I conclude he was not 
acquainted. The variety usually grows on rocks and stones in shady but 
not very moist spots. In some parts of South Wales it is by far the most 
frequent form, almost, indeed, to the exclusion of the typical plant.. 

Some forms of this species bear a resemblance to Pterigynandrum filiforme 
var. heteroptenmi, but have the leaves much more distant than is usual in 
that plant. In these cases it approaches nearer H. dimorphum, but the acumen 
of the stem-leaves is never squarrose-recurved as in that. The nerve varies 
much in length and stoutness ; a form with very stout nerve reaching to 
mid-leaf is described by 'Hagen as H. Wulfsbergii, and is considered by 
Th&riot also a good species ; I have gathered this plant in one or two localities 
in N. Wales, but it appears to me to intergrade with the type. 


* Heteroeladium Macounii Best (Tab. L. N.). 

Generally pale or yellowish green . More robust than H. 
heteropterum , with larger leaves, strongly falcate-secund, gradually 
tapering to 'a not very acute point. Cells longer , 3-5 times as 
long as broad, less shortened above. 

Hab. Mountain rocks, rare. Scotland ; Ireland. Fruit not found 
in Britain. 

The extreme form is a very marked plant * I have a plant from Sligo 
{ Hunter ) which I cannot separate from the American H. Macounii ; and I 
have forms from the Scotch mountains which must also be placed here. 
But I have numerous plants entirely intermediate between heteropterum and 
M acounii , and I must confess that the distinguishing characters appear to me 
■entirely quantitative. 


2. Heteroeladium dimorphum B. & S. ( Hypnum dimorphum 
Brid. ; Heteroeladium squarrosulum Lindb., Braithw. 
Br. M. FI., and Handb. Ed. I.) (Tab. L. 0.). 

Closely resembling H. heteropterum ; stem-leaves distant, 
widely cordate-ovate , rapidly contracted to a long , fiexuose , almost 
filiform acumen , which is squarrose-recurved , irregularly denticulate; 
all median cells and those of the acumen linear , 6-TO times as long 
as wide, smooth ; towards margin (in the widest part) in several 
rows short, sub-quadrate, slightly papillose * branch leaves 
much shorter and smaller, rounded and sub-obtuse or shortly 





Hab. Mountain rocks in shady places ; very rare ; Highlands of 
Scotland. Barren in Britain. G 

VeI ? r closely resembles H. heteropterum with the branching somewhat 
more ^ pinnate and the branch-leaves are almost identical ; but the stem- 
s w qmte <3l ? ere ? t * In H ' Macounii they are longly acuminate and 
somewhat recurved; but never with the abruptly squarrose, filiform-' 
acummate points, nor with the elongated smooth areolation of the present 
species. . 


100. PSEUDOLESKEA B. & S. 

(Leskea nonnull, duct.) 

Alpine or sub-alpine plants with the habit of Leskea, but with 
longer, less rounded areolation. Paraphyllia usually numerous • 
sm S^ > ■ capsule curved and inclined , more rarely erect or sub- 

wkh cfl^ Sy Dtokous 1 ’ perist ° me Wel1 develo P ed > inner frequently 

Deriv.— 7racu8o-(pseudo) false, and Leskea; from its 
resemblance to Leskea. 

I { e l°ngate the upper 4-8 times as long as wide 4 striata 

\ Cells short, not more than 3 times as long as wide T... . . .2 

2 /I.s. entire, very small, nerve 1 or f length of leaf 3 . catenulata 

\Ls. usually denticulate, larger, nerved to near apex 3 

J U ' m °the° r ceU S ends"* 1 ’ UPPer CeUS kregularl y rl »mboid, papillae from 

3 { LS ' SP! 'on d *iS:e ad o? 3I i-pu’s 's'carceljMon'ger than wide, ^papillae 

s 2. patens 

1. Pseudoleskea atrovirens B. & S„ plur. auct. (Hyfinum 

aromrcns, plur. auct., non Dicks. ; Hypnum filamentosum 

MmV/'T L f s W er ™ xia filamentosa Lindb., Braithw. Br. 
M. Id.) (Tab. L. P.). 

s u tem ® cree P> n g. irregularly divided; secondary 
or f/’ h ®; rdl y Pinnate branches, which are usually hooked 

eT ereorf nr h ^ i f “ min § Iar § e > somewhat intricate masses of 

wifh the Hrt u 0l0U u n0t glossy ' often tu ™ing blackish 

with the tips of the branches yellow; rather rigid when drv 

cro 'f ded > usually falcato-secund, especially 

reguDHvTnd' ° f lhe l ranch t s > secnnd or appressed and somewhat 
egularly and spirally imbricated when dry; ovate-lanceolate 
gradually tapering to a rather long, usually oblique acumen, margin. 


pointed, papillose, with short cells. Fruit resembling that of 
H. heteropterum , but shorter, and with a shorter, not rostrate 
beak . 
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recurved' below, denticulate above ; nerve strong , reaching to 
near the summit ; upper cells irregular, oval-rhomboid , mostly 
ii~2 as long as broad , longer near the nerve and in the 

point, median basal cells shortly rectangular , at angles quadrate ; 
areolation almost smooth or more frequently variously papillose 
from the projecting end walls of the cells. Paraphyllia numerous, 
multiform. Seta short ; capsule oblique, curved or gibbous, 
■oblong ; lid conical ; peristome yellow ; cilia none or rudimentary. 

Hab. Alpine rocks and at the foot of trees on mountains ; rare ; 
Highlands of Scotland. Fr. spring or early summer. 

As with several of the allied species, this plant is somewhat variable in 
the degree of robustness, the branches being sometimes very slender and 
filiform (var . filamentosa BouL), at others robust and obtuse. The old leaves 
are usually dark brown or blackish, and the common form of the plant may be 
recognised by this dark brown tinge with the tips of the branches yellow. 
It somewhat resembles Leskea nervosa, but has less acute leaves, and a shorter 
nerve ; and is generally more robust. P. striata is sometimes indistinguish- 
able in the form and direction, of the leaves, but is-of a more glossy, golden 
brown colour, with symmetrical capsule and much longer areolation. For 
the differences between this species and P. patens see below. 

2. Pseu&oleskea patens Limpr. ( Leskea patens Lindb. ; Hypnum 
atrovirens Dicks. ; Lesquereuxia atrovirens Braithw., Br. 
M. FI.) (Tab. L. Q.). 

Resembling P. atrovirens . Usually deep green or reddish 
brown, rarely if ever turning blackish ; less rigid when dry, stems 
and branches not (rarely very slightly) hooked at the tips, leaves 
imbricated and widely spreading on all sides , rarely very slightly 
secund, when dry appressed and somewhat catenulate, from a 
widely oval base quickly tapering to a shorter , acute, scarcely 
oblique point. Cells more regular and less elongate, almost as 
wide as long , rounded-hexagonal , each with a large papilla on the 
face of the cell on both back and front of leaf. Fruit scarcely 
differing. 

Hab. Alpine rocks, very rare. Ben Lawers range ; Braemar. Fr. 
spring or early summer. , 

The differences between this and the last, at least the important ones, 
while of considerable value are chiefly microscopical, whence it happens 
that it is only of comparatively recent years that they have been distinguished 
(of. Journ. of Boh, 1900, p, 334). This has led to much confusion in the 
synonymy, which unfortunately is intensified: by the want of uniformity 
prevailing in our systems of nomenclature. In accordance with the system 
prevailing on the continent and adopted in this work, I have retained the name 
P. atrovirens for the plant usually known under that name, it being the 
combination under which the plant was first referred to the present genus. 
Under the system which claims priority for the specific name alone, this 
name atrovirens must be transferred from the common plant to which it has 
been almost universally attributed for the last century, to the rarer and less 
known plant which forms Dickson's type, although there is no reasonable 
doubt that Dickson made no distinction in his own mind between the two. 
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From its alpine habitat and comparatively shortly pointed spreading 
leaves P. patens is not likely to be confused with any plant but P. atrovirens , 
from which it is easily distinguished when once understood by the characters 
italicised in the description. It is a much more robust, looser growing plant 
than P. catcnulata , and usually of a different colour, with the leaves when 
moist quite different. 


3. Pseudoleskea catenulata B. & S. ( Hypnum catenulaium. 
Brid. ; Leskea catenulata Mitt., Braithw. Br. M. FL) 
(Tab. LI. A.). 

Very slender and delicate , with numerous, short, filiform 
julaceous , obtuse branches , in low large patches of a dark or olive 
green or brownish yellow, not glossy. Leaves minute , crowded „ 
erect o-patent when moist, closely imbricated when dry; ovate- 
acuminate, those of the branches ovate-lanceolate, acute or 
obtuse, entire ; nerve faint, vanishing below the middle ; cells. 
almost uniformly oval-oblong , short , towards margin and apex 
shorter, rounded-quadrate, faintly papillose or almost smooth. 
Paraphyllia few, mostly narrow or filiform. Capsule narrowly 
oblong, inclined, curved ; lid rostrate ; cilia one or two, well 
developed. 

Hab. Calcareous rocks on mountains, rare ; North of England ; Scotch 
Highlands. Fruit extremely rare, summer ; not found in Britain. 

A pretty little species, fairly easily distinguished by the julacous branches, 
and small entire leaves with their single nerve and short cells. A remarkable 
forms occurs however in the Scotch Highlands of a bright yellowish green 
colour, with the leaves much more narrowly tapering to a slender point, 
which is sometimes slightly falcato-secund, with a stouter, longer nerve, and 
more pellucid cells with thinner walls (see Journ. of Bot. 1900, p. 417). It 
appears to be connected with P. catenulata by intermediate forms, otherwise 
it would scarcely be recognised as belonging to this species. A similar plant 
is found in the United States, and as this will probably be dealt with shortly 
by American bryologists, I have thought it better to do nc more than refer 
to it here. It comes remarkably near the var. filamentosa of P. atrovirens. 
in leaf characters, but is of softer texture and of a much brighter yellowish 
green colour. ^ 


4. Pseudoleskea striata Dixon ( Pterogonium striatum Schwaeg. ; 

Lesc-uraea striata B. & S., plur. auct., Handb. Ed. I. ; 

Lesquereuxia, Braithw. Br. M. FI.) (Tab. LI. B.). 

Secondary stems very slender, creeping, rather rigid, pin- 
nately branched above, olive or light green, slightly glossy, 
forming low intricate patches. Leaves erecto-patent, closely 
imbricated when dry, very small, about -1-line in length, narrowly 
lanceolate, tapering, slightly plicate, entire or feebly denticulate. 
margin refiexed for the greater part of its length ; nerve strong, 
thick, reaching the base of the acumen; upper cells narrowly 
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| linear -rhomboid , 4-8 times as long as wide , median basal cells 

also elongate, narrow, shorter towards margin, at basal angles 
quadrate, all smooth, not papillose. Paraphyllia numerous, 
small, narrow, oval or lanceolate. Seta short, capsule erect, 
symmetrical, elliptic-oblong. Peristome teeth narrow, linear, con-, 
fluent at base ; inner with a very short basal membrane. 

Var. ]8. saxicola B. & S. ( Lesquereuxia saxicola Milde, Braithw. 
Br. M. FL). More robust , bright glossy golden green, branches, 
curved or hooked at tips, leaves larger, wider, often sub-secund, 
ovate-lanceolate, more concave, more frequently denticulate above . 

Hab. Stems of shrubs and trees in mountainous countries. The var. $ 
alone found in Britain, on alpine rocks * Ben Lawers range. Er. spring. 

The var. saxicola alone has been found, on the Ben Lawers range only. 
It is by some authors considered a separate species, but scarcely on good 
grounds ; leaves varying in width and in other characters may be found on 
the same plant. The slender, almost filiform stems, and minute leaves with 
long nerve have some resemblance to P. atrovirens , but the colour is much 
paler, the cells smooth and much more elongate, especially at base, and the 
capsule erect. 

I have no doubt that Dr. Best is right in making Lescuraea a sub-genus of 
Pseudoleskea (Revision of N. Amer. species of Pseudoleskea, Bull, of Torrey 
Bot. Club, 1900, p. 221). Some of the American species of Pseudoleskea, 
including P. ngescens Lindb. (P. stenophylla Ren. & Card.), which is also 
European, have the capsules erect and symmetric, with occasional intermediate 
forms, and the leaves may be either smooth or papillose ; while the difference 
in areolation alone is not sufficient to give generic distinction. The longer, 
narrower, smooth cells will however distinguish the present from all 
the preceding species, while it is scarcely likely to be confused with any of 
the Hypnaceae, the long stout nerve and comparatively short cells clearly 
characterising it, Bvachyihecium populeum might perhaps be so confused, 
but has a thinner nerve, larger leaves and the marginal areolation at base, 
quite distinct. 
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Primary stem prostrate, irregularly divided ; secondary 
stems regularly pinnate, bipinnate or tripinnate . Paraphyllia 
numerous, multiform. Leaves dimorphous , the stem-leaves, 
differing much from the branch-leaves, single-nerved, strongly 
papillose. Capsule rather large, thick-walled, arcuate. Peris- 
tome large, perfect. 

Readily distinguished from all the preceding genera by the 
regularly pinnate branching, copious, branched paraphyllia and 
curved, hypnoid capsule. 

Lindberg first pointed out the radical distinction in the apical 
cells, between the branch-leaves of T. tamafiscinum and those 
of T\ recognitum and T. delicatulum, by which these groups of 
species may be separated at a glance under the microscope ; the- 
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difficulty of separating them when barren, and indeed even when 
fruiting, previously to that time, had caused great confusion 
between the species, especially in N. America. In T . tamaris- 
cinmn the apical cell in the branch-leaves ends in a single acute 
point ; in the other species named it is truncated, with 2-3 points 
or papillae at apex. 

I have followed most recent authorities in removing T t 
decipiens to the genus Hypnum near to H. commutatum . 

Deriv. — D iminutive of Latin Thuja , the botanical name 
for a small feathery branched coniferous tree. The name being 
derived thus, *and not directly from the Greek Ova (thya), there 
seems no reason for correcting the spelling, as Lindberg does, to 
Thyidium. 

2 /Stem bi~ or tripinnate 2 

\ Stem simply pinnate 5 

2 f Apical cell of branch-ls. acute, not divided. 3. tamariscinum 

\ Apical cell obtuse, bifid or ending in a crown of papillae 3 

f Stem leaves erect, not recurved at points, perichaetial bracts ciliate 
3^ 4. delicainlum 

[_ Stem leaves recurved at points ; bracts not ciliate 4 

A / Apex of stem-ls. finely acuminate, but scarcely filiform... 5. recognitum 
\Apex of stem- Is. terminating in a filiform point -...5*. Philiberti 

g f Stem rigid ; Is. papillose on keel ; cells shortly oval 6 

\Stem flexible* Is. smooth on keel; cells elongated 2 . Blandovii 

f Branches slender, terete when dry ; cells of branch-ls. about 1| times as 

gi long as wi( 3e r. “abietinum 

{ Branches robust, not terete when dry ; cells 2-3 times as long as wide 
L J.* hystricosum 


1. Thuidium abietinum B. & S. ( Hypnum abietinum L.) (Tab 
LI.C,). 

In loose tufts, often scattered among grass and other plants, 
green or dark brown with yellow or green tips ; secondary stems 
2-4 inches long, prostrate or ascending, sometimes forked, rigid, 
simply and regularly pinnate (very rarely slightly bipinnate), 
the branches close, sub-equal, not complanate, but in four rows, 
two on each side of the stem, so as to lie in two planes, slender, 
short, terete , mostly acute and often flagelliform ; stem-leaves 
crowded, spreading when moist or slightly secund, when dry 
closely appressed and imbricated, widely oval, with a short point 
or a longer, tapering acumen, acute, strongly plicate, margin 
slightly recurved, denticulate above ; nerve strong, reaching | 
the length of the leaf or higher ; cells minute , oval, incrassate, at 
mid-base very slightly elongated, towards basal margins shorter, 
sub-quadrate-rounded , all highly papillose at back. Paraphyllia 
numerous, short , multifid, often united with the leaf at base. 
Branch-leaves much smaller, crowded, ovate , shortly acuminate , 
concave, when dry closely imbricated , so that the branches are 
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terete, areolation minute, oval , or irregularly rounded, about If 
times as long as wide, highly papillose, especially at back ; the 
apical usually bifid, rarely simply acute ; nerve hispidly papillose 
at back. Perichaetial bracts long, gradually attenuated, plicate, 
without cilia. Capsule sub-erect, curved, cylindrical, slender ; 
lid conical, acuminate. Dioicous. 

Hab. Among grass and herbage, principally on dry calcareous soil ; 
frequent. Fruit extremely rare, not found in Britain. 

T. abietinum varies in slenderness and in the form of the stem-leaves, 
but not to any great extent in other directions. It is readily distinguished 
from T. Blandovii and Hypnum decipiens by the habitat, the closely imbricated 
branch- leaves, the areolation, the more rigid texture of the stem and leaves, 
etc., and from the former notably by the dioicous inflorescence ; from all the 
other species by the simply pinnate stems. For the differences between it 
and the sub-species hystricosum see under that plant. 

This and the next two plants belong to Mitten's sub-genus Tetracladium, 
distinguished by having the branches not complanate, but in four rows, 
two on each side of the stem, the upper on one side and the lower on the other 
being in the same plane. This is noticeable in fresh plants, especially in 
the more erect-growing forms, and in specimens which have not been sub- 
jected to pressure ; in herbarium specimens which have been pressed flat it is 
of course indistinguishable, but may be recovered more or less by immersion 
in water. 


* Tlmidium hystricosum Mitt. (Tab. LI. D.). 

More robust than T . abietinum , with denser stouter branches, 
which are usually obtuse, rarely attenuated. Stem-leaves more 
deeply plicate, much larger, wider, tapering to a longer, more 
spreading, finer acumen, those on the under side of the stem 
secund and decurved. Branch-leaves much longer, gradually 
tapering to a very fine acute point, slightly secund, not Oppressed, 
but loosely incumbent when dry, so that the branches are not terete . 
Upper cells of branch-leaves slightly narrower and more elongated, 
in the apex especially 2-3 times as long as wide . Fruit unknown. 

Hab. Chalk hills in the south of England ; Yorkshire ; Perthshire ; 

rare. 


Although in its extreme form this has a very distinct appearance, and in 
the form and size of the leaves is very distinct from typical T. abietinum , 
it cannot, I think, in any case take a higher rank than that of a sub-species. 
There is, to begin with, a considerable discrepancy in the descriptions by 
different authors which suggests that the distinctive characters are either 
inconstant or not too well marked. Moreover, a study of a large series of 
forms of T . abietinum shows a considerable tendency to vary in the direction 
of T. hystricosum , and intermediate forms occur on the continent (cf. &ev, 
Bry », 1902, p. 61), nor are they altogether wanting here. Cardot, after 
studying the European forms, has expressed a similar opinion. 

The student will however in most cases have little difficulty in recognising 
our plant by comparing the figures and the descriptions of the two. In my 
experience the most easily observed character in the field is the robust build 
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of the branches when dry, caused by the loosely incumbent, longly tapering 
leaves, which in T. abietinum are shortly pointed and closely appressed so 
that the branches are almost terete. 


2. Thuidium Blandovii B. & S. (Hypnum Blandovii W. & M.) 

(Tab. LI. E.). 

Somewhat resembling the last species, but of a brighter , 
paler colour , and softer texture ; bright yellowish green above, 
pale below ; stems not rigid , leaves soft, thin and somewhat 
membranaceous in texture. Stems and leaf-bases thickly coated 
with numerous long and branched , filiform, pellucid, jointed 
paraphyllia ; stem-leaves wide, cordate acuminate, often much 
narrowed at the base, thin and pellucid, irregularly plicate, 
densely crowded , so as to render the stems tumid / margin slightly 
recurved, or plane, towards base spinulose-denticulate ; nerve 
thin , reaching above half-way ; cells narrowly vermicular-elliptical , 
or linear-rhomboid, 4-6 times as long as broad , longer and more 
vermicular at apex, longer and narrowly rectangular at base ; 
at back -with strong but not very dense papillae, usually arising 
from the end-walls, not from the face of the cells. Branches 
slender, attenuated, simple , close and regular, longer than in 
the last species, the leaves less crowded, when dry divergent from 
the branch at base, then incurved, so as to render the branches somewhat 
catcnulate, not terete, branches as well as stems clothed with long 
paraphyllia ; leaves small, narrower, acuminate, almost entire ; 
areolation resembling that of the stem-leaves. Setae long, 
slender, red, 1 1 — 2 inches, numerous, from the upper part of the 
stem ; capsule arcuate, oblong-cylindric, wider than in the last ; 
lid conical, acuminate. Autoicous. 

Hab. Bogs and marshes. Very rare. England. Fr, summer. 

This fine species, which is often seen in abundant fruit, has only been 
found in two or three bogs in England ; it is frequent in North America and 
some of the more northern European countries. Its habitat alone is sufficient 
to separate it from all the other species except the next, besides which the 
simply pinnate stems distinguish it from all but T. abietinum and Hypnum 
deeipiens. The latter is known by its falcate leaves, wide angular cells, etc., 
the former by the characters pointed out in the description of that species. 


8. Thuidium tamariscinum B, & S. ( Hypnum tamariscinum 
Hedw. ; Th. tamariscifolium Lindb., Braithw. Br. M. FL) 
(Tab. LI.F.). 

Stems elongated, 3-9 inches long or more, arched, often 
interrupted, the apex being produced without branches for some 
distance, and often rooting, then again branching ; this may be 
repeated several times. Plants in large, intricate mats, bright 
vivid green. Branches complanate, tripinnate, the lower "or 
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median ones longest, so that the outline of the frondiform stem is 
deltoid or lanceolate ; secondary and tertiary branches short, very 
slender, attenuated. Stems and branches clothed with numerous 
short, multifid paraphyllia. Stem-leaves widely cordate, from a 
broad base, rapidly contracted to a narrow but not very finely tapering 
acumen of vafying length, plicate ; erecto-patent or very slightly 
recurved, when dry appressed, not crowded ; margins revolute 
to the base of the acumen, denticulate above ; nerve very strong, 
reaching nearly to apex ; cells short, wide , incrassate, rounded- 
quadrate or irregular , in acumen elongated, elliptical ; towards 
base longer, sub-rectangular ; at basal angles rectangular, slightly 
larger. Papillae acute, dense. Leaves of the primary branches 
somewhat intermediate between those of the stem and of the 
secondary and tertiary branches ; of these latter very small, narrow, 
ovate-lanceolate, shortly pointed, concave ; cells oval-rounded, 
densely papillose, the apical cell simply acute. Perichaetial 
bracts long, gradually or rapidly contracted to a long, fiexuose, 
thong-shaped acumen, much longer than the limb ; the margins, 
•especially of the inner ones, densely fringed with long, filiform , 
articulate cilia / nerve strong, reaching to base of acumen. Seta 
stout, 1-1 1 inches long, purplish red ; capsule large, thick- 
walled, arcuate, dark reddish brown ; lid longly and obliquely 
rostrate ; peristome large, reddish. Dioicous. 

Hab. Shady woods, common. Fr. not common, autumn and winter. 

This very fine and beautiful species cannot be mistaken for any other 
•except the two following ; from these it is readily separated by the apical cell 
of the branch-leaves, which is here smooth and simply pointed, while in them 
it is truncate and bi-trifid with terminal papillae. T. recognitum also differs 
in the branching being shorter and bipinnate, rarely trip inn ate, and in the 
perichaetial leaves not cilia te ; and both that and T. Philiherti are 
distinguished by the finer, recurved points of the stem-leaves ; while T. 

' delicatulum may sometimes, but not always, be known by its smaller size. 

The broad, complanate, regularly branched stems of this moss have much 
the appearance of miniature fronds of a fern. The mode of formation of 
new stems and prolongations of the older ones is very similar to that of 
Hylocomium splendens. 

4* Thuidium delicatulum Mitt. (Hvpnum delicatulum Hedw., 
non B.&S.) (Tab. LI. G.). 

Very closely resembling slender forms of the last species, and 
•occasionally fully as robust ; bright green above, reddish brown 
■below. Branching tripinnate , the branches and branchlets 
usually shorter and more numerous and crowded than in that 
species, Apical cell of the branch-leaves truncate and crowned 
with 2 , more rarely 3 papillae , so as to appear bifid. Perichaetial 
bracts fringed , especially the inner ones, with less numerous , 
shorter cilia. Capsule usually (but not always) rather smaller 
and less curved. 
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Hab. Among rocks and sand by streams, and in woods in sub-alpine 
districts. Frequent and often abundant in Wales, the Lake District, and 
Scotland. Ireland. Fr. winter. 

Typically a more delicate, more compact plant with denser, more slender 
branches than the last, but occasionally fully as robust, and then quite 
indistinguishable without the microscope, when the apical cell of the branch 
leaves at once distinguishes it. The cilia are sometimes very few, and in 
this and the succeeding plants somewhat unreliable as test characters, though 
as a rule they occur in the present species. 

There was great confusion between this species and the last until Lind berg 
detected the wide difference in the apical cells of the branch-leaves. It is. 
curious that T. tamanscinum, by far the commoner species of the two in 
Europe, is quite absent in N. America, and replaced there by the present 
plant. It was unknown in Britain until quite recently when Mr. Holt, 
discovered it # at Tyn-y-groes, with fruit ; since that time it has been detected 
in numerous localities, chiefly in the western, mountainous districts of our 
islands, where it is often abundant. I have occasionally gathered it in 
mountain bogs, 

Breidler is said by Husnot (Muscol. Gall, p . 309) to have observed the 
perichaetial bracts with and without cilia on one and the same specimen. 
I have found them very slightly developed in some specimens, and in young 
perichaetia sometimes hardly visible. 

Both this and the preceding species differ from the two following plants 
in the stem leaves, which are shortly pointed, appressed when dry and only 
slightly spreading, not recurved, when moist ; in T. recognition, and still 
more in T. PhiliberH, the narrow acumen is strongly recurved when moist, 
and often when dry also. For other differences compare the descriptions 
of those plants. 


5. Thuidium recognition Lindb. (Hypnum recognitum Hedw. ; 

T. delicatulum B. & S., non Mitt, nee Lindb.) (Tab. LI. H.). 

Resembles slender forms of T. tamanscinum but is usually 
of a yellowish hue, not bright green, the branching hipinnaie , in 
luxuriant specimens occasionally slightly tripinnate ; fronds 
more linear in outline, rarely distinctly deltoid or lanceolate, 
owing to the primary branches being sub-equal ; less frequently 
interrupted than in that species. Stem-leaves with much longer 
points , the nerve usually reaching higher in the acumen, which is 
strongly recurved when moist and often when dry also, at apex 
very finely acute. Branch-leaves and apical cells as in T . 
delicatulum . Perichaetial bracts not ciliaie , denticulate only,, 
sub-erect and somewhat rigid, tapering to a narrow thong- 
shaped acumen about as long as the base . Capsule arcuate, large h 
rather slender. Annulus broad, separating. 

Hab. Calcareous woods, mountain rocks, etc., principally on calcareous 
soil. Rare, perhaps overlooked as a small form of T. tamanscinum. Fr. 
very rare, winter. 

Distinguished from T. tamanscinum by the apical cells of the branch- 
leaves, and from the last by the branching being bipinnate only, by the non- 
ciliate perichaetial bracts, and by the smaller stem leaves, with less strongly 
recurved margins and broad nerve passing into the acumen and almost 
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percurrent. The uppermost leaves are usually falcato-secund with the points 
curved downwards. I can find no difference between the upper cells of the 
branch-leaves in this and T. delicatulum, such as Husnot describes. 


* Thuidium Philiberti Limpr. (T. intermedium Philib, non Mitten) 
(Tab. LI. I.). 

Resembles T. recognitum, but usually more robust, often 
reddish brown, bipinnate, not unfrequently tripinnate ; stem- 
leaves larger, with margins more recurved, prolonged into a 
filiform acumen , composed of a single row of 3-8 linear hyaline cells ; 
nerve narrowing above, lost at base of or in mid-acumen. 
Perichaetial bracts looser, more spreading and flexuose , tapering 
into a very long thong-shaped acumen, about three times as long 
&$ the base. Annulus narrow, indistinct, not readily separating. 

Hab. Chalk downs and wet calcareous rocks on mountains, not un- 
common. On several of the Perthshire mountains. Fr. not found with us, 
winter. 

Chiefly distinguished from T. recognitum , and indeed all our species, by 
the long, filiform point of the stem-leaves, showing an approach to that of 
•some exotic species, such as T. cymbi folium Dozy & Molk. The perichaetial 
bracts also show a certain difference, and there are other characters, but they 
are not of very great value, and it must, I think, be placed as a sub-species of 
the former plant. 

For more detailed remarks on the differences between our species of this 
group I may refer to a paper in Journ. of Bot., 1913, p. 189. 

T. Philiberti is a rather distinctly calciphilous plant, not infrequent on 
chalk slopes, but also found on mountain rocks. T. recognitum is more 
•distinctly a woodland moss, though less so than T. delicatulum. 


Order XXV, HYPNACEAE. 

Stems variously branched ; leaves variable in form and in 
•direction. Cells narrow and elongated, from shortly rhomboid to 
narrowly linear-vermicular, at least twice as long as wide and 
usually much longer ; smooth or very rarely sparsely and minutely 
papillose ; nerve single, double, or none. Capsule on an elongated 
.seta, usually arcuate, less commonly erect and symmetrical ; 
\ peristome well" developed ; inner almost always with a distinct 
land more or less elevated basal membrane, frequently with 
icilia between the processes. 

Under this Order I have included all the British genera of 
pleurocarpous mosses with elongated, smooth areolation and well 
developed bryoid peristome ; those species of course excepted which 
with the above characters are separated, on important grounds, 
.under Neckeraceae. The cells, though occasionally short and 
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wide, always in such cases show a rhomboid or hexagonal outline, 
and are never regularly oval, rounded, nor quadrate, at least 
in 'the middle of the leaf. 

The texture of the leaves is usually thin and membranaceous 
often somewhat scariose and glossy ; when dry they rarely 
become crisped, though sometimes shrinking and becoming 
flaccid ; as a rule they are little altered when dry, and on 
moistening regain rapidly their normal condition. 

Several of the genera here included with erect, symmetrical 
capsules are frequently separated under the title of Ortho- 
theciaceae ; but the distinction cannot be held of real importance, 
since it leads to the separation of genera obviously closely allied. 

The student will have little difficulty in recognising a moss as 
a member of this Order if attention be paid to the areolation. 
Pterogonium, Antitrichia and Leucodon, indeed, have somewhat 
elongate upper cells, but the marginal cells in the lower part of the 
leaf, not the angular ones only, are short and rounded ; perhaps 
Psewdoleskea striata is the only species previously described about 
which any doubt might arise. 

In the descriptions of the leaves, when not otherwise stated, 
those of the secondary stems or their divisions are referred toi 
not those of the branches ; the branch-leaves being usually 
narrower and frequently less highly developed than the stem- 
leaves. 

In the arrangement and the divisions into genera, as well as in 
the nomenclature, I have for the most part followed the system of 
the authors of the Bryologia Europaea, and of Schimper in the 
Synopsis, Ed. II. This arrangement is open to much criticism, 
both as to nomenclature and to the value of the genera ; it is, for 
instance, to say the least doubtful whether groups like Campto- 
thecium and Brachythecium have any claim to a separate generic 
rank which puts them on the same level as the genera of 
Acrocarpous mosses, separated only as they are by characters 
almost indefinable and none too constant. Lindberg has given an 
original and very different arrangement in the Musci Scandinavici ; 
but, besides that some of his grouping appears very difficult to 
justify, I have thought it better not to run the risk of causing 
confusion by the introduction of an arrangement and nomenclature 
so widely differing from that of most of the works the student is 
likely to consult, and have therefore kept more or less closely to 
the old lines. The chief variation will be found in the uniting of 
Pleuropus with Camptothecium, and Isothecium Brid. and 
Rhynchostegium B. & S. with Eurhynchium, the differences by 
which the latter genera are sometimes separated being very slight 
in degree and not easy either of definition or of detection. 

Dr. Grout has laid down some very sound principles of 
classification in an article on the Classification of the Pleurocarps 
in Rev. Bry. 1899, p. 73. 
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102. CLMAOIUM W. & M. 

Primary stem creeping, stoloniform, secondary erect, robust , 
dendroid ; branches stout , not flagelliform , stem-leaves scale- 
like ; branch-leaves oblong-lanceolate, plicate , single-nerved . 
Areolation rather long , rhomboid, rounded at the ends. Seta 
Zcmg / capsule suh-cylindric , / peristome large ; outer teeth 

confluent at the base, reddish ; inner with a short basal membrane, 
processes perforated and widely gaping along the keel, cilia 
rudimentary or none. Dioicous. 

The true position of this genus is difficult to decide. In the 
areolation it certainly appears to belong to the present Order 
rather than to Leucodontaceae. It seems however in some 
respects near Porotrichum, and on the whole must be considered a 
somewhat anomalous genus. 

Deriv. — /cXifiaZ, (klimax) a staircase. Alluding to the 
appearance of the processes of the inner peristome, the two halves 
of which are regularly united by projections between the perfora- 
tions, giving somewhat the appearance of a ladder. 


1. Climacium dendroides W. & M. (Hypnum dendroides L. ; 
Climacium epigaewn Stirt. in Ann. Scot. Nat. Hist, xix, 240) 
(Tab. LI. J.). 

Robust, secondary stems erect , rigid , 2-4 inches high, 
unbranched except towards the summit, where they give rise to 
numerous sub-erect, rarely spreading branches, which are usually 
straight, either short and obtuse or longer, more slender and 
cuspidate, but not flagelliform ; somewhat thick and turgid with 
the closely imbricated leaves ; bright or yellowish green. Leaves 
large, those of the stem very broad, amplexicaul , rounded and 
cucullate and often apiculate at the apex ; branch-leaves narrower, 
oblong-lingulate with the apex usually rounded and obtuse, 
coarsely serrated above and more finely almost to base ; somewhat 
cordate at base with the margins incurved, plicate ; nerve narrow, 
ceasing just below apex Cells narrowly rhomboid, 6-8 times 
as long as wide, the basal looser, at the angles a few, lax, wide 
and hyaline, forming minute auricles. Seta an inch long or 
more, deep red ; capsule erect, elliptic or cylindric, reddish 
brown ; lid straight, acutely rostrate, remaining for some time 
attached to the columella and persistent. Peristome large. 

I Calyptra descending below the capsule. 

Hab. Damp marshy ground, frequent. Fr. very rare, autumn and 
winter. 

A plant of a very distinct habit, somewhat resembling Porotrichum 
alopecurum in habit and manner of growth, but still more dendroid in appearance 
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owing to the shorter, straighter, more compactly tufted branches ; the 
areolation is however quite different. The fruit when it occurs is produced in 
abundance, and the plant is then a very fine and beautiful one. 


103. CYLINDROTHECIUM B. & S. 

Primary stems hardly distinct, secondary erect or depressed, 
more or less pinnately branched. Leaves ovate or lanceolate, 
nerveless or with two short nerves. Capsule erect , symmetrical , 
oblong or cylindric ; lid conical. Inner peristome without a basal 
membrane , processes nearly or quite as long as the outer teeth ; 
cilia none. 

Deriv . — 'Kvhivhpos (kylindros) a cylinder, and 6t]klov (thekion) 
a little vessel ; from the form of the capsule. 

1. Cylindrothecium coneinnum Schp. ( Hypnum concinnum De 
Not. ; Entodon orthocarpus Lindb., Braithw. Br. M. FI.) 
(Tab. LI. K.)v 

In large loose tufts, yellowish or brownish green, 2- 5 inches 
high ; erect or somewhat depressed ; closely resembling Hypnum 
Schreheri . Stems pale or brown (not red as in that plant) ; 
branches more or less regularly pinnate , crowded , rather short, 
terete with the closely imbricated leaves, cuspidate. Leaves 
widely ovate-oblong , when dry erect and closely imbricated, 
slightly more spreading when moist, concave , glossy, obtuse or 
minutely pointed, entire, margin recurved at base, involute and 
sub-cucullate at apex ; nerveless or with 2-3 faint traces of nerve 
at the base; cells narrowly linear -vermicular, long, at apex 
shorter, wider, oval, at base somewhat laxer, at basal angles 
quadrate, thin-walled, forming rather large triangular bands. 
Capsule cylindric, lid conical, apiculate ; peristome reddish. 
Dioicous. 

Hab. Among grass, etc., on calcareous soil, not common. Fruit very 
rare, not found in Britain, late summer and autumn. 

Very similar in appearance to Hypnum Schreheri, though quite different 
in the fruit. It may be known from that species by the pale or brown, 
not red stems, and by the basal angular cells which are Jess distinct, not 
hyaline nor orange, and not forming such distinct auricles. It is as a rule, 
also, a more compact plant, with the branches shorter and, while cuspidate, 
less attenuated, but the latter characters are not quite constant. H. 
cuspidatum is also like it, but is taller, more slender and elongated, with the 
basal auricles much more distinct, and is usually of a bright green or bright 
golden brown, and less densely pinnate, with the leaves much less imbricated 
when dry. It is also somewhat like a starved form of Brachythecium purum, 
but that is always of softer texture, with larger, apiculate, nerved leaves. 
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104. MYURIUM Schp. 

Stems irregularly branched ; branches julaceous with the 
very concave, closely imbricated leaves, tumid. Leaves coch~ 
leariform , suddenly piliferous, nerveless . Areolation narrow , 
vermicular. Flowers and fruit unknown. 

The position of this genus must remain doubtful in the 
absence of fruit. From the areolation, however, it is certainly 
more at home in the Hypnaceae than under Leucodon, with which 
it was formerly united. 

Deriv. — fivovpos (myouros) mouse-tailed. Alluding to the 
julaceous branches. 


1. Myurium hebridarum Schp. (. Leucodon Lagurus var. 

borealis Wils. ,* Hypnum Hochstetteri Schp., Braithw. 
Br. M. FI.) (Tab. LI. L.). 

In large, dense tufts, readily falling apart. Primary stem 
prostrate, with numerous crowded, erect divisions, simple or 
slightly branched, 1-2| inches high, thick , tumid , obtuse , golden 
yellow. Leaves in many rows, rather large, cochleariform , shining , 
loosely imbricated, oblong, suddenly contracted to a long , linear - 
piliform point, excavate and somewhat auricled at base ; margin 
involute above, finely denticulate throughout its length, most 
closely and distinctly at apex and at basal margin ; nerve faint or 
none. Cells very narrow, linear, the walls incrassate and 
perforated by pores, at base gradually shorter and wider, 
hexagonal, especially at angles, but not clearly differentiated at 
the auricles. 

Hab, Near the coast on earth and among rocks. Inner and outer * 
Hebrides ; West Inverness ; Tiree. 

A very beautiful and a curious plant, both in structure and distribution. 

Its only other known stations are in the Canaries and Azores. The leaves 
are somewhat like those of Eurhynchium cirrosum, but are nerveless, with 
wider points, and the whole plant is much larger and stouter. It resembles 
perhaps most nearly the most robust forms of H. cupressiforme var. datum, 
but the leaves are straight ter, more suddenly and more finely pointed, and the 
basal areolation quite distinct. 


105. PYLAXSIA B. Sc S. 

Plants of arboreal habitat, growing in intricate, silky tufts. 
Stems prostrate, rooting, not stoloniform. Leaves small, ovate- 
lanceolate, longly acuminate, nerve short or none. Basal angular 
•cells numerous, quadrate. Seta smooth. Capsule erect , elliptic- 

R 
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,2. intricatum 
...j. rufescens. 


oblong or cylindric ; peristome well developed, cilia rudimentary, 
single. A utoico us. 

A genus of several species, similar in habit and leaf-form, and 
also characterised by the autoicous inflorescence. 

Deriv. — After De La Pylaie, an eminent bryologist. 


Deriv. — 6pdo-( ortho) upright, and Bvjkiov (thekion) a little 
vessel. From the erect capsule. 


L Pylaisia polyantha B. & S. (. Leskea polyantha Hedw. ; Stereodon 
polyanthos Lindb., Braithw. Br. M, FL) (Tab. LI. M.). 

Stem prostrate, irregularly divided, in small silky tufts „ 
hardly one inch high, dull yellowish green. Secondary stems 
closely pinnate , the branches erect or ascending , short. Leaves 
erect or secund and pointing upwards, small, less than half a line 
long, narrowly ovate, rather rapidly contracted into a tapering 
acumen of almost equal length, entire, slightly concave, not 
plicate ; margin plane ; nerveless or with a faint and short single 
or double nerve ; cells linear-rhomboid, thin-walled, 6-10 times as 
long as broad, at basal angles quadrate , pellucid , often orange, 
rather wide and distinct. Setae numerous, slender, about f-inch 
high ; capsule oblong, small, narrow ; lid conical , acute, short. 
Processes of inner peristome longer than the outer teeth. 


Hab. Tranks of trees and stems of bushes in hedgerows, rare. Fr. 
autumn and winter. 


106* ORTHOTHECITJM B. & S. 

Rupestral plants ; stems prostrate, irregularly branched* 
Leaves glossy, nerveless ; areolation long, linear, without distinct 
basal angular cells. Seta smooth . Capsule erect or very slightly 
inclined ; cilia rudimentary. Dioicous . 

The species of this genus are distinguished from Pylaisia by 
the absence of distinct angular cells, the dioicous inflorescence and 
the rupestral habitat ; from Camptothecium by the absence of 
nerve. . . . ^ 


Very closely resembling in habit slender forms of Camptothecium sericeum 
and also Hypnum cupressiforme var. resupinatum ; the long nerve of the former 
at once separates that species, and the latter is known by the longer, shortly 
rostrate lid, the capsule larger and slightly curved, the cilia well developed, 
the dioicous inflorescence, the areolation usually narrower, linear- vermicular, 
and the basal angular cells forming rather more defined auricles. H. 
incuruatum has rather narrower leaves and a curved capsule, and moreover 
•grows on rocks. Our species is usually found abundantly fruiting. 
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X. Orthothecium rufescens B. & S. (Hypnum rufescens Dicks. ; 

Stereo don rufescens Mitt., Braithw. Br. M. FI.) (Tab. 
LII. B.). 

Secondary stems crowded, erect or ascending, robust, little 
branched, forming large, densely crowded tufts, 1-3 inches high, 
of a glossy vinous pink or reddish green . Leaves crowded, erecto - 
patent , hardly altered when dry, not erect nor appressed, so 
that the branches are obtuse, not cuspidate ; scariose, plicate „ 
triangular-lanceolate, gradually narrowed from the base, tapering 
to a long, narrow acumen, large, 1-1J lines long, entire, margin 
recurved for the greater part of its length ; nerveless, or very 
faintly nerved ; cells very narrow, linear, th & walls incrassate and 
somewhat porose, uniform to the base, a very few along the line 
of insertion slightly looser, often reddish. Seta about one inch 
long, red ; capsule oblong-cylindric with a tapering neck ; lid 
rostellate ; peristome pale yellow. 

Hab. Damp clefts of calcareous rocks on mountains, rather rare ; 
England ; Scotland ; Wales ; Ireland. Fruit very rare, summer. 

A very beautiful species when growing in favourable conditions, forming 
large deep tufts of a rich vinous red, with robust stems and large leaves, 
bearing more resemblance, perhaps, to Camptothecium nitens than to any other 
plant ; that species is however known at once by the nerved leaves and by the 
paludal habitat. The present is a much more robust plant than the next 
species, though the larger forms of that approach very nearly to the most 
slender forms of this, but the leaves are always narrower and almost or quite 
destitute of plicae. 


2. drthothecium intricatum B. & S, (Leskea intricata Hartm, ; 

Stereodon subrufus Lindb., Braithw. Br. M. FL) (Tab. 

LILA.). 

Much more slender, secondary stems ascending, arcuate, 
with a few branches ; yellowish green or reddish, in silky, intricate 
tufts, 1—1 J inches high ; leaves very glossy, almost always secund 
and homomallous ; resembling those of the last in shape, but 
muck smaller, f-1 line long, and not plicate ; margin plane ; 
nerve none or obsolete, areolation as in 0. rufescens. Seta 
short, about J-inch, capsule small, oval-oblong. 

Var. binervuhm Husnot ( 0 . binervulum Mol,). Leaves 
wider, ovate , less longly acuminate, sub-plicate . 

Var. y. abbreviatum Dixon in Journ. of Bot., Ixi, 284 (1923). 
Very compact and small, blackish below. Stems filiform, leaves 
minute, very shortly acuminate. Cells short . 

Hab. Damp sub-alpine .calcareous rocks, not common. Fruit summer, 
only found in Britain on the shores of L. Tay, Perthshire {Hunter). The var. 
y on Yoredale limestone rocks, Yorkshire ; Westmorland. 
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This species somewhat resembles Hypnumc upressiforme var. resupinatum , 
but is of a more reddish colour, less branched, with the leaves more longly 
acuminate, and no distinct angular cells, and is moreover confined to calcareous 
rocks ; the same characters will separate it from Pylaisia polyantha, and to a 
great extent from Plagiothecium pulchellum ; the latter plant has shorter, 
wider leaves, with wider cells, especially at base. 

Husnot mentions the var. ft as being found in Scotland, but I have seen 
no other record, nor have I seen specimens. His figure, however, would 
seem to indicate that it is a marked variety ( Muscol . Gall. p. 317, Tab. 90). 

In the dense compact habit, dull olive green colour, minute leaves, very 
shortly pointed, with very short, sometimes rhomboidal cells, the var, 
abbreviatum is a strongly marked plant. 


107. CAMPTOTHECIUM B. & S. 

Stem erect or prostrate, irregularly or sub-pinnately 
branched. Leaves lanceolate-acuminate, single-nerved , deeply 
plicate ; cells narrow-linear almost to base, wider and quadrate- 
rectangular at angles . Seta smooth or rough. Capsule erect 
and symmetrical or more or less inclined and curved, oblong- 
cylindric ; lid conical-rostellate. Dioicous . 

A fairly well defined genus, differing from Orthothecium in 
the nerved leaves ; from Brachythecium in the narrow-linear, not 
rhomboid areolation, almost uniform to base except at the angles, 
and the more cylindrical capsule. 

I have after some considerable hesitation united Pleuropus sericeus 
{Homalothecium B. & S.) with Camptothecium. The characters on which 
Homalothecium was propounded in the Bry. Eur., by which it is separated 
from Camptothecium, are almost solely the erect, symmetrical capsule, and 
the imperfect inner peristome. The capsule however in Homalothecium is 
not constant in its form and direction, being sometimes slightly curved even 
in our own species, and it will, I think, be generally admitted that the 
differences in the structure of the peristome would not alone afford sufficient 
basis for generic separation. The close affinity of the two genera is also 
testified to by the fact that H. fallax Philib. has been placed under each genus 
alternately at different times. My principal hesitation lies indeed not in 
uniting these two, but in finding sufficient ground for separating the whole 
group from Brachythecium. In addition however to a certain value in the 
form of the capsule, there is a distinct character in the areolation of 
Camptothecium which I think justifies its retention as a separate genus. 

Deriv, — / caft7rro-(kampto) bent, and OrjKiov (thekion) a little 
vessel ; from the curved capsule. 


j /.Stem scarcely radiculose ; seta rough 2 

\Stem copiously tomentose ; seta smooth 3. nitens 

■ ' f Capsule erect or almost so, cylindric ; stems creeping j. sericeum 

Capsule smaller, inclined, curved ; stems rarely creeping 2 . lutescens 
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1 . 


and 


Camptothecium sericeum Kindb. (Hypnum sericeum L., 
Braithw. Br. M. FI. ; Homalotkecium sericeum B. & S., 
plur. auct. ; Pleuropus sericeus Dixon, Handb. Ed. I.) 
(Tab. LII.C,). 

In wide patches, bright or yellowish green ; very glossy , pale 
silky when dry . Stems creeping , radiculose, with densely 
crowded , erect , slender , often curved branches , somewhat terete 
when dry. Stem-leaves rather large, about 1 line long, triangular- 
lanceolate, gradually narrowed from the very base, at apex filiform- 
acuminate , erecto-patent when dry erect and somewhat appressed ; 
at basal angles somewhat strongly denticulate, above entire 
or obsoletely denticulate ; deeply 3-4 plicate ; one or other 
margin usually very narrowly recurved ; nerve rather narrow. 


reaching £ the length of the leaf. Areolation very long and 


narrow, linear, slightly vermicular, 12-20 times as long as broad , 
uniform to base ; at extreme base shorter and slightly laxer, not 
much incrassate nor distinctly porose,. at angles wider , quadrate- 
hexagonal , irregular , forming distinct, somewhat enlarged, 
decurrent toothed auricles. Branch-leaves smaller, narrower. 
Seta rough . Capsule rather large, pale brown, oblong-cylindric, 
erect , symmetrical or often a little curved ; usually wider at base 
and somewhat tapering to the narrowed mouth ; lid red, shortly 
rostrate. Calyptra often hairy at base. Processes of inner 
peristome short , not perforate, cilia wanting . Dioicous. Male 
plants in separate tufts, very slender. 


Hab. Trunks of trees and stone walls. Common. Fr. spring. 


The male plant of this moss is extremely slender, and very unlike the 
fertile ; this is quite distinct in its habit, from its crowded, erect branches, 
very silky and glossy, especially when dry. The strongly plicate leaves and 
long nerve easily separate it from all allied plants except the two following 
species, and perhaps Bmchythecium glareosum ; and its creeping stems with 
crowded erect branches, and very silky gloss, distinguish it from the ordinary 
forms of these. The areolation of B. glareosum is much looser, especially at 
base ; the habitat and tomentose stems of C. nitens at once distinguish that 
species, while C. lutescens is known by the fruit, and usually by the larger, more 
rigid leaves, and less terete branches when dry. The fruit is not unfrequently 
produced, and then usually in great quantity. The leaves are more appressed 
when dry than in most of the allied species, and it is their pale glassy under 
side that gives the dry plant its peculiar, silky character. The difference in 
habitat must also be remembered, when comparison is made with the above- 
mentioned species. 


2 . 


Camptothecium lutescens B. & S. ( Hvpnum lutescens Huds*, 
Braithw. Br. M. FI.) (Tab. LII. D.). 

Stems tufted, in irregular patches, ascending , with irregular 
or somewhat pinnate erect branches ; shining , golden green, 
brown below. Stems hardly radiculose , about 2-4 inches long. 
Leaves crowded, erecto-patent, erect but not appressed when dry. 
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glossy, deeply plicate , resembling those of the last species, but 
rather larger, i-il lines long , both margins usually recurved, 
basal auricles somewhat less distinct , hardty toothed ; areolation 
similar, but the basal ones more incrassate, with the cell-walls 
distinctly porose. Perichaetial bracts longly acuminate, sharply 
toothed at the base of the acumen. Seta rough. Capsule inclined 
or almost erect, slightly curved, smaller and shorter than in the 
last, narrowly oblong or sub-cylindric, somewhat contracted 
below the mouth, orange-brown ; lid acutely conical, narrow. 
Peristome small, yellowish ; processes well, developed , perforate 
along the keel ; cilia long , very slendei . 

Hab. Dry hedgebanks, quarries, etc., principally in calcareous districts ; 
often on sand dunes. Frequent. 

Although much resembling Camptothecium sericeum in structural detail, 
the habit of this moss is so different that there is little difficulty in distinguish- 
ing it. The habitat is not the same, the present plant never growing on 
trees, and rarely on bare rocks or stones. The stems are very rarely creeping, 
usually more or less erect, so that the plant has a very different aspect ; the 
branches are usually more robust, straighter, less terete when dry on account 
of the less appressed position of the leaves ; and the leaves themselves are 
distinctly larger, being both longer and broader. It is quite distinct from 
C. nitens in the habitat, the colour, the absence of radicles, the rough seta, 
etc. ; the absence of paraphyllia, narrower leaves and narrow basal areolation 
will also separate it from Bvachythecmm plicatum and B, glareosum. I have 
found it with exactly the habit of the latter plant, and only separable under the 
microscope. A prostrate form, turning black when old, with almost exactly 
the habit of robust forms of C. sericeum, occurs on limestone rocks in Derby- 
shire, and is difficult to separate from that species. It may be may the var. 
fallax Breidl. (Homalothecium fallax Philib.), but fruit is wanting for safe 
determination. 


3* Camptothecium nitens Schp, (Hypnum nitens Schreb, ; 

H. trichoides Neck,, Braithw. Br. M. FI) (Tab. LIT E,). 

Stems scattered among other mosses, or tufted, erect , tall, 
2-5 inches high, thickly coated with brown r tomentum, 2-4 times 
divided, with numerous spreading or ascending, somewhat 
pinnately or irregularly arranged brandies ; soft, bright shining 
green or often golden brown or reddish, token dry with a glossy , 
almost metallic sheen. Leaves densely crowded, very long, IJ-lf 
lines, elongate-lanceolate, finely acuminate, narrowed from the 
base or a little above, deeply plicate ; margin very narrowly 
revolute, entire or faintly sinuose ; nerve very thin, reaching | the 
length of the leaf ; cells narrowly linear- vermicular, obtuse, 
incrassate, a few at extreme base shorter, very incrassate, with the 
walls strongly porose, at angles short, slightly wider, but hardly 
distinct, and not forming defined auricles. Perichaetial leaves 
entire. Seta smooth. Capsule inclined, oblong- cylindric, gibbous 
at back and arcuate, reddish brown. 
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Hab. Bogs and marshes, chiefly in sub-alpine regions, rare. Fruit 
very rare, summer. 

A very beautiful species, easily known by the erect, almost dendroid 
stems, the shining texture, numerous radicles, etc. The absence of distinct 
angular cells also is an important character. The purple radicles which 
clothe the stems and even the branches frequently spring from the leaves 
themselves at the back of the nerve. 

This moss, in common with some other more or less aquatic species has, 
as is evident from pleistocene deposits in several parts of England, been much 
more abundant in this country in prehistoric but postglacial times, when the 
climate was colder and the surface of the land much less drained than at the 
present day. 




108. BRACHYTHECIXJM B. & S. 


Primary stems not stoloniform, more or less prostrate, 
somewhat divided, with irregular, hardly pinnate branches. 
Leaves imbricated and straight or sub-secund, rarely falcato- 
secund, single-nerved more than half-way, more or less * widely 
omTe-acuminate , often plicate ; areolation widely or narrowly 
rhomboid , somewhat lax at base, usually rectangular and distinct 
at angles. Monoicous or dioicous. Seta rough or smooth. 
Capsule inclined or horizontal, curved and usually gibbous at back , 
ovate or oblong, thick-walled ; lid conical , often acuminate, not 
rostrate . Peristome perfect, rarely imperfect. 

The present genus is a fairly natural one, distinguished from 
Camptothecium by the leaves * usually wider and more or less 
ovate at base, by the areolation which is shorter, wider, and 
rhomboid, becoming distinctly laxer towaids the base, and by the 
shorter, more turgid, more solid capsule, From Eurhynchium it 
is distinguished by the lid of the capsule not being rostrate, but 
at the most acuminate. I have united Scleropodium B. & S. 
with it ; the areolation in that group of species is by no means 
longer, narrower, or more vermicular than in several species of 
Brachythecium, and the julaceous form of the branches is shared 
by B. glaciate and others. I have also followed .Lindberg in 
associating with these Hypnum purum L., which differs from 
Scleropodium in no repect but in the smooth seta, a character of 
but slight, and admittedly not generic importance. 

The British species have the leaves all straight, or at the 
most slightly secund and homomallous ; a Canadian species has 
however the leaves distinctly f alcato-secund, giving the plant a 
curiously Harpidioid appearance. The same remark applies to 
Camptothecium ; as far as the European plants are concerned, the 
straight leaves afford a good distinctive character as compared 
with for instance Hypnum uncinatum ; but I have received from 
the Rev. A. C. Waghorne a very pretty N. American moss, 
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apparently a form of C. nitens , which is very distinct in its falcato- 
secund leaves. Such plants would appear to indicate that the 
Harpidioid Hypna are less widely separated from the present 
groups than is usually supposed, and it may ultimately be found 
necessary to re-unite under Hypnum most of the genera as at 
present received, as was done by the earlier bryologists. 

Deriv. — f$paxv-( brachy) short, and B^klov (thekion) a little 
vessel. From the short capsule. 


1 

2 

3 

4 

5 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


/ Ls. ovate-oblong, sub-acute or apiculate, not tapering, very concave 2 

\Ls. ovate-lanceolate or lanceolate, acute or acuminate 3 

f Stem pinnate ; branches regular, in one plane ; seta smooth.... 16. purum 
< Stem prostrate ; branches rather irregular, incurved ; seta rough 


t 1$. illecebrum 

f Ls, strongly plicate, long, with long slender acumen ; seta smooth 

< (rough above in campestre) 4 

[ Ls, not cr less plicate, usually shorter ; seta rough 8 

/ Stem with paraphyllia ; ls. very deeply plicate 1. plicatum 

\Stem without paraphyllia. 5 

/ Autoicous or rarely synoicous ; ls. often serrulate above 6 

\Dioicous ; Is. nearly or quite entire 7 

/ Seta smooth throughout 4 . salebrosum 

\Seta smooth below, rough above 5. campestre 

f Stem ascending, cylindric with the imbricated, pale ls 3. albicans 

< Stem creeping ; ls. silky, with very slender, often twisted acumen 

2. glareosum 

/Seta rough above, smooth below ; ls. often secund 13. plumosum 

\Seta rough throughout (except sometimes in B. populeum) 9 

f Stem-leaves with cordate base and decurrent wings and long fine points 

< (alpine plants) 10 

Stem-leaves not cordate, rarely decurrent 11 

/Plant small and slender ; nerve reaching far into acumen.. ..10. reflexum 
\ Plant larger ; nerve usually ceasing far below acumen 8 . Starkei 


Ls, nerved nearly to apex, narrow, with very narrow acumen 


« 12 . populeum 

h Nerve ceasing some distance below apex 12 

/ Ls. with distinct auricles of hyaline cells 13 

\ Auricles absent, or indistinct and greenish 14 

{ Dioicous ; Is. usually large and wide ; plant robust 7. rivulare 

Autoiccus ; plant small ; ls. more or less imbricate 9. glaciate 

/Plant robust; Is. widely ovate, over 1 line long 6. rutabulum 

/Plant slender ; ls. under f-line long 15 

f Ls. more or less imbricate ; branches few and slender 14. caespitosum 


Ls. divergent, often sub-secund ; branches numerous and short 

11. velutinum 


1. Brachy thecium plicatum B. & S. ( Hypnum plicatum, Schleich. 
Ptychodium plicatum Schp., Syn. ; Lesquereuxia plicata 
Lindb., Braithw. Br. M. FI.) (Tab. LII. F.). 

_ Robust, dull yellowish green or brownish. Stems creeping, 
divided, 2-5 inches long, rather rigid; divisions prostrate. 
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somewhat pinnaiely branched, the branches stout, not attenuated , 
.sub-terete when dry, erect or ascending. Leaves closely imbri- 
cated, erecto-patent or slightly sub-secund, large, about 1 line 
long, rapidly and tangly acuminate from a wide , ovate base, deeply 
plicate , interspersed with numerous, multiform paraphyllia ; margin 
entire , widely revolute ; nerve strong , reaching into the acumen . 
Cells narrowly linear-rhomboid, somewhat vermicular, 8-15 
times as long as broad, towards base slightly shorter and wider, 
at extreme base short, incrassate, with the walls porose ; at 
angles rather large, sub-quadrate, opaque, numerous. Seta smooth . 
Capsule horizontal or inclined, oblong, arcuate ; lid acutely 
•conical. Inner peristome without cilia. Dioicous. 

Hab. Alpine calcareous rocks. Very rare ; the Ben Lawers range of 
mountains. Fruit very rare, autumn. 

There is little difficulty in identifying this moss, as the allied species with 
strongly plicate leaves are all found in different habitats ; the leaves also are 
wider and more suddenly acuminate, and the plicae more irregular, than in 
Camptothecium ; and the paraphyllia, the long nerve, and the narrow, 
•elongated cells separate it from all the similar species of its own genus. It 
has some resemblance to Antitrichia curtipendula, which is known by its 
toothed leaves and the absence of paraphyllia. 

B. plicatum varies somewhat in the size of its parts, but there are no 
important varieties. 


2 . Brachythecium glareosum B. & S. ( Hypnum glareosum 
Bruch, Braithw. Br. M. FI.) (Tab. LII. H.). 

In its most robust forms resembling B . plicatum, but less 
rigid, in its more slender ones B . salebrosum and Camptothecium 
lutescens ; stems creeping, often very long, sometimes 6 or 8 
inches, but more frequently much shorter, flexuose, silky, soft; 
branches ascending or depressed, rather distant, irregularly 
pinnate, terete or slightly flattened. In straggling patches, pale 
whitish green, shining. Leaves somewhat crowded, lines 

long, from a wide, ovate-lanceolate base, gradually or rather 
rapidly narrowed to an almost filiform, twisted acumen, deeply 
plicate, slightly decurrent ; margin re volute just above the middle, 
entire at base, entire or slightly denticulate in the acumen ; nerve 
wide at base, soon becoming narrow, vanishing about the middle of 
the leaf. Cells elongated, linear-rhomboid, thin-walled, 8-12 times 
as long as broad, chlorophyllose, towards base wider and rather 
shorter, often markedly laxer, the walls thin, hardly porose ; 
angular cells rather numerous, sub-rectangular, somewhat large 
and pellucid. Seta smooth. Capsule small, oblique, arcuate. 
Lid conical, acute. Dioicous. 

Hab. Calcareous banks, quarries, rocks on mountains, etc., not un- 
•common. Fr. very rare, winter. 
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In its ordinary lowland form B. glareosmn is known by its prostrate 
sub-pinnate stems with distant, silky, soft branches, and the leaves ending in a 
very long, twisted, filiform acumen. On mountain rocks it is generally much 
more robust. Sometimes the branches are more crowded, erect and slender 
when the plant resembles B. albicans. It is then known by the less concave' 
less imbricated, more deeply plicate, denticulate leaves, with the areolation 
usually longer. B, salebrosum differs in the autoicous inflorescence the 
smaller leaves with shorter, hardly twisted acumen, fainter plicae etc • 
B. campestre in the autoicous inflorescence, the leaves less acuminate the seta 
slightly rough. Camptothecium differs in the narrow basal areolation. 

3. Brachythecium albicans B. & S. (Hypnum albicans Neck 
Braithw. Br. M. FI.) (Tab. LII. G.). 

Stems ascending, branches erect, crowded, slender, terete and 
often pdaceous, often curved at the tips ; in dense tufts, pale 
yellowish or whitish green, more rarely bright green ; 1-3 inches 
high. Leaves densely imbricated , when dry closely imbricated 
with the points divergent, sometimes sub-secund, concave, plicate 
of thin texture, widely ovate, abruptly or more gradually piliferous • 
margin plane or slightly recurved at base, entire, rarely superficially 
denticulate at apex, nerve reaching to the middle ; cells variable 
in width, lmear-rhomboid, usually 8-10 times as long as broad 
pellucid, much laxer towards base, at angles sub-quadrate’ 
somewhat opaque, forming a narrow but rather long marginal 
band. Seta smooth. Capsule small, shortly oval. Dioicous 

Hab : sto “y places, wall-tops, etc., on siliceous soil ; common Fr 
rare, winter and early spring. * 

Sl f n K der P tot 1 than eitl }er the preceding or B. salebrosum ; usually 
readily known by the julaceous imbrication of the leaves, which are more 
acuminate, almost always entire, of thin texture and sometimes 
hyal3 ? e ’ ' S^reosumo.t times somewhat simulates it, but may then 

4. Brachythecium salebrosum B. & S. (Hypnum salebrosum 
Br M F1) (^Lb M LII^l7° SM,W L n ° n Swartz > Braithw., 

Intermediate in habit and vegetative structure between B 
rutabulum and B. glareosum, and, like the former, very variable’ 

w i eaV6S T usuall y than in typical B. rutabulum, 

less decurrent, somewhat deltoid-lanceolate, gradually tapering 
to a rather long, fine acumen, but not so long as in B. glareosum 
often sub-secund, hardly concave, or somewhat concave-carinate 
at Base, more or less deeply plicate, denticulate all round or almost 
entire, margin plane or recurved ; nerve thin, reaching about 
half-way or to the base of the acumen ; areolation as in 
B. rutabulum. Seta smooth, usually rather long, but variable 
Capsule oval-oblong, somewhat turgid at back, curved ; annulus 
narrow. Autoicous. 
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Var. ft. palustre Schp. (var. Mildei Kindb., Braithw. Br. 
M. FI. ; Hypnum Mildeanum Schp.). More robust and less 
branched, more erect , with larger, broader, cordate-triangular 
leaves, erect, not sub-secund, more rigid, less plicate, more shortly 
acuminate. 

Hab. About the roots of trees, the foot of rocks, on stones, etc. ; rare. 
The var. (3 in damp clayey fields, etc. ; rare. Fr. autumn. 

The essential characters of this species are the quite smooth seta, by 
which, it is distinguished from B. rutabulum and B. campestre , and the autoicous 
inflorescence, separating it from B. glareosum and other dioicous species. 
It is also usually a more silky plant than B. rutabulum, with narrower, more 
shining, more plicate leaves, with longer acumen, though shorter than in 
B. glareosum. It is however a very variable plant, and some forms approach 
B. rutabulum so closely that it is doubtful whether barren plants may be 
always safely referred to one or the other, especially as the paludal form of 
B. rutabulum, which most nearly approaches the present species in its narrower, 
more acuminate leaves than in the type, is most frequently barren. B. 
salebrosum is however, as Spruce pointed out, a very fertile species, the flowers 
being almost always to be found in great abundance. The var. , palustre 
(usually cited as var. Mildeanum) is a marked form, by Lindberg and others, 
as by Schimper himself formerly, considered as a species ; but the characters 
by which it is distinguished are somewhat inconstant, different writers often 
disagreeing as to certain points of structure ; nor, although conferring a 
different appearance on the plant, are they of great importance. 

Both male and female flowers are almost always to be found in abundance 
throughout the year. Synoicous flowers are sometimes, but exceptionally, 
present. 


5. Brachythecium campestre B. & S. (Hypnum campestre Bruch, 
Braithw. Br. M. FI.) (Tab. LII. J.). 

Resembling B. salebrosum, with the leaves usually slightly 
more erect and imbricated, but not constantly so. Seta smooth at 
base, slightly rough above. Autoicous. 

Hab. Stony and grassy places, very rare. Fr. autumn and winter. 

There is practically no difference between this plant and B. salebrosum 
except the slightly rough seta, and it is questionable whether it should not be 
more properly considered a sub-species or variety of that plant ; the possibility 
also suggests itself whether it may not be a hybrid between that and B. 
rutabulum ; but the plant is hardly sufficiently known at present to warrant 
such a conclusion. It will not be confounded with B. rutabulum , on account 
of the silky, plicate, longly acuminate leaves, as well as the much less highly 
papillose seta, but from B. salebrosum it could hardly be distinguished without 
fruit. 


6. Brachythecium rutabulum B. & S. (Hypnum rutabulum 
L., Braithw. Br. M. FI.) (Tab. LIII. A.). 

A very variable plant ; stems creeping, somewhat radiculose, 
divided; branches irregular, sometimes sub-pinnate, erect or 
ascending, curved, robust ; forming large loose tufts of a bright 
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or deep glossy green. Leaves large , cordate-ovate , or deltoid, shortly 
and acutely acuminate / more rarely longly ovate-lanceolate 
and more longly acuminate ; rather loosely placed, somewhat 
divergent both wet and dry, not, or rarely, erect and imbricated ; 
usually somewhat concave ; more or less decurrent , sometimes 
strongly so, faintly plicate, especially when dry ; margin plane 
or slightly reflexed, finely denticulate usually nearly all 
round ; nerve thin, narrow, except at the base, reaching half- 
way or rather more. Cells acutely linear -rhomboid, sometimes 
slightly vermicular, very narrow , variable in length, usually 
X5~20 times as long as broad , but sometimes shorter ; towards 
base gradually becoming shorter and wider, but in a very vari- 
able degree, at extreme base wide, oval-hexagonal, the walls 
somewhat porose ; at angles wide , sub-quadrate-oval, rather 
obscure, forming larger or smaller but not well-defined nor hyaline 
auricles . Perichaetial bracts nerveless, longly and finely 
acuminate, squarrose. Seta strongly papillose, robust, variable 
in length, usually about 1 inch ; capsule rather large, oval-oblong 
or sub-cylindrical, gibbous at back, arcuate, dark reddish brown ; 
lid conical, short and obtuse or longly acuminate ; annulus broad ; 
peristome large. Autoicous. 

Hab. On. earth, walls, trees, etc. Very common. Fr. winter. 

With all its variations, this is as a rule not a difficult plant to recognise, 
except in those barren forms which are mentioned above as somewhat 
approaching B. salebrosum ; these are chiefly paludal. The rather coarse, 
broad, rigid leaves, glossy or scariose but hardly silky, almost always more or 
less spreading even when dry, give it a characteristic appearance. 
It is often found barren, but is quite common in fruit, which it 
frequently produces in great profusion ; and the seta, rough throughout 
all its length, at once identifies it ; all the other British species of the genus, 
wxcept B . rivulare , which have this character, being of quite different habit. 
B. rivulare is dioicous, and is almost always known by its shortly and widely 
pointed, decurrent leaves with very lax basal areolation and well-defined 
auricles. Forms do occur, but rarely, with the leaves scarcely distinct from 
those of B . rivulare ; they can then only be distinguished by the inflorescence. 
B. salebrosum , B. campestre { and B. glareosum have almost always narrower, 
silky leaves, more deeply plicate and longly acuminate. B . Starkei has much 
shorter and wider cells, strongly decurrent leaves, etc. ; B. velutinum is much 
more slender. 

Several varieties have been described, the var. longisetum B. & S. being 
one or the most marked, being of looser growth, with long stems bearing 
narrower more distant leaves, and longer setae. The var. robustum B. & S. 
has erect, stout branches, with densely crowded, very wide, markedly plicate 
leaves. The var. plumulosum B. & S. resembles B. salebrosum , having very 
narrow, longly acuminate leaves. None of these varieties however have their 
limits very clearly defined. Many allied species have recently been described 
from N. America, but several of these have been reduced to synonyms by 
Dr. Grout in his Revision of the genus (Memoirs of the Torrey Bot. Club, 1897). 

B . rutabulum is by far our commonest species, and very abundant. 
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7. Brachythecium rivulare B. & S. (Hypnum rivulare Bruch, 
Braithw., Br. M. FI. ; H. amoenum Stirt. in Ann. Scot. 
Nat. Hist, ix, 180) (Tab. LIII. B.). 

Resembling B. rutabulum and almost equally variable ; 
robust, usually paler , often golden green, shining, more rigid, 
with longer branches. Leaves more erect and more regularly 
imbricated when dry , those of the stems usually widely ovate- 
triangular, shortly and rather widely , not finely acuminate , sometimes 
only sub-acute (those of the branches narrower and more longly 
acuminate), concave, widely decurrent , rigid and sub-scario$e, 
more or less deeply plicate ; margin plane or slightly revolute 
at base, denticulate ; upper cells as in B. rutabulum , or frequently 
shorter and much laxer, the basal laxer, wide, usually with 
incrassate, highly porose walls, at decurrent angles large, pellucid , 
forming rather well-defined, sometimes hyaline auricles, in the 
older leaves frequently orange-brown. Seta strongly papillose ; 
capsule usually rather short and turgid. Dioicous. 

Var. p. latifolium Husn. (non Hyp . latifolium Lindb.). 
Secondary stems erect , slender, little branched, cuspidate ; 
usually of a deeper green, soft in texture ; stem-leaves very 
broad, longly decurrent with distinct, often orange, auricles. 

Var. y. tenue Dixon, Handb. Ed. I. Very slender, yellowish , 
almost prostrate, branches short, often curved at the tips ,* leaves, 
especially the lower ones, distant, widely spreading when dry, 
small. 

Var. 8. chrysophyllum Bagnall, Handb. Ed. I. Slender , 
usually yellowish green ; leaves glossy, scariose, strongly plicate ; 
margin reflexed. 

Hab. Rocks and stony places by streams ; often submerged. Frequent. 
The var. latifolium in alpine streams, rare. The var. tenue, Fairlight Glen, 
Hastings (Jameson). The var. chrysophyllum not uncommon. Fr. autumn, 
rare. 

In addition to the dioicous inflorescence, this species differs from B. 
rutabulum in the more shortly, widely painted leaves with laxer pellucid basal 
and angular cells, usually exhibiting distinct, decurrent auricles ; the leaves 
are usually also more plicate, more erect and regularly imbricated when dry, 
less flexuose and spreading ; the plant is however very variable in size and 
habit, as well as in form of leaf. 

The var. latifolium Husn. is a fairly distinct one, but it appears to be a 
different plant from H. latifolium Lindb., which has more longly pointed leaves, 
not plicate, with margin recurved below. 

The plant described in the first edition of this work as var. tenue is a very 
marked one, but it is possible that it is only an exceedingly slender, attenuated 
form, and perhaps not of more value than several other varieties too numerous 
to be fully described. Among these is the var. cataractarum Sauter, a large 
aquatic form with long, little branched stems, often of a dark coppery hue, 
with large, broad leaves. Another variety or, more properly, form has the 
leaves secund and regularly turned to one side (f. homomalla). 
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The var. £ is a pretty golden form, of soft texture. It was first described 
by Mr, Bagnalt as var. chrysopkyllum Spr.,from an inedited herbarium name of 
Spruce's. The name chrysopkyllum was however an. error in transcription. 
Spruce having written chrysoleucon ; Dr. Braithwaite considers that the 
differences between Spruce’s plant and the Cannock Chase plant on which 
Mr. Bagnall’s variety was founded are sufficient to allow the latter being 
maintained as an independent variety, and Mr. Bagnall’s name may therefore 
be retained. 


8. Brachytheeium Starkei B. & S. (Hypnum Starkei Brid. and 
H. curium Lindb., Braithw. Br. M. FL) (Tab. LIII. C.). 

Stems slender , creeping, radiculose, branches somewhat 
pinnate, short , distant , ascending, curved, slender ; forming 
intricate low patches. Leaves rather loosely arranged , spreading 
and divergent,, not closely imbricated , often secund, widely cordate- 
triangular , or broadly ovate on the branches, shortly and rather 
abruptly, but finely acuminate ; not or rarely plicate ; strongly 
and widely decurrent ; nerve reaching nearly | of the leaf, 
occasionally far into acumen ; margin denticulate, or sharply 
serrate, especially above ; cells shorter and wider than in B . 
rutabuhm , narrowly hexagonal-rhomboid, 6~~i2 times as long as 
broad , rarely more elongated, often still shorter and wider ; at 
angles numerous, large, sub-rectangular, pellucid. Seta rough. 
Perichaetial bracts finely acuminate, squarrose . Capsule small , 
shortly oval , turgid, blackish when ripe. Cilia of inner peristome 
with appendages . Autoicous. 

ITab, Mountain rocks in w'oods, etc. Very rare ; only on one or two 
mountains in Scotland. Fruit rarely found in Britain, autumn. 


A somewhat variable moss, in size especially, but always more slender 
than any of the previous species ; and usually at once distinguishable from 
them and the succeeding ones (except B. glaciate) by the widely cordate 
leaves, strongly decurrent, very spreading or even squarrose at the points, not 
imbricated even when dry, and by the wide areolation, which is often extremely 
lax, rendering the leaves (for this genus) very soft and pellucid. The capsule 
also is very small and dark coloured. It is much more difficult to separate, 
however, from B. glaciate . The leaves in that are plicate, but even in the 
present species some of the leaves may often be seen to be decidedly plicate, 
especially when dry ; in B. glaciate they are narrower, ovate-acuminate, 
not cordate-triangular, but some forms of the present species have the leaves 
distinctly more ovate than in the type ; the loosely imbricated, spreading 
leaves form on the whole the best character of B. Starkei, as compared with 
the closely imbricated, julaceous leaves of the succeeding species. 

B, reflexum differs in the more slender stems, usually forming denser, 
neater tufts, with the nerve reaching nearly to the apex of the leaves. The 
nerve in B. Starkei is occasionally, though rarely, prolonged in the same way, 
as mentioned by Limpricht. I have found it so on a specimen collected on 
Craig Chailleach by J. Hunter. 
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9* Brachythecium glaciale B. & S. (Hypnum glaciale Hartm., 
Braithw. Br. M. FI.) (Tab. LIII. D.). 

Much resembling B , Starkei ; differing in its short, obtuse , 
julaceous branches, with the leaves closely imbricated , not spreading 
nor distant , narrower, tmdely ovate-lanceolate , not cordate , decurrent, 
plicate / branch-leaves narrower and more longly acuminate ; 
areolation as in that species. Perichaetial bracts imbricated, 
erect Seta short, rough. Capsule shortly oblong, turgid. 
Cilia of inner peristome nodulose , rarely appendiculate. Autoicous. 

q Hab. High alpine rocks, near the snow-line ; extremely rare. Perth- 
shire ; Aberdeenshire.. Fr. summer. 

Husnot records the var. subsecundum from Ben Lawers ; it is a rather 
laxer form with the leaves less closely imbricated, and sub-secund. Limpricht, 
however, describes it as a new and distinct variety, var. Huntianum , but the 
characters of this and other varieties described appear to me very elusive and 
hard to grasp. 

B. glaciale is, as mentioned under the preceding species, somewhat 
difficult to separate from that moss ; but in well marked forms the densely 
imbricated leaves, rendering the branches julaceous, and themselves of a 
different form, will identify it. There is however very great discrepancy in 
the descriptions of these two species by different authors, and it seems almost 
impossible to form a clear conception of their distinguishing characters. 
I find it most difficult to grasp the distinctions in Limpricht’s descriptions, 
and it should be pointed out that the characters given in his key are entirely at 
variance with the figures and descriptions given later. The well-marked 
forms of B. glaciale, as I gathered it about the snow-line in Norway and the 
Pyrenees, are very distinct in the terete, julaceous branches with erect, 
striate leaves, from the ordinary forms of B. Starkei, in which the leaves are 
much looser, not appressed nor julaceous, and the habit is more straggling. 
The apparently clear distinction vanishes however when one comes to examine 
a series of plants, and is compelled to recognise the existence of intermediate 
forms. When in fruit the perichaetial bracts, erect in B. glaciale , spreading 
at the points in B. Starkei, appear to give a good distinguishing character. 

I have gathered B. Starkei on Ben Lawers in some quantity, and in 
numerous forms, some with the leaves appressed and julaceous, recalling 
B. glaciale , and perhaps referable there ; but I have seen no undoubted 
specimens of the latter species from that locality. A plant however gathered 
by the Rev. A. Ley in Aberdeenshire in 1876, is I think certainly B. glaciale. 


10. Brachythecium reflexum B. & S. {Hypnum reflexum W 
& M., Braithw. Br. M. FI.) (Tab. LIII. E.). 

In dense, intricate , low patches ,* very slender , dark green. 
Stems slender, prostrate, divided, with somewhat pinnate, short, 
delicate, often curved branches. Stem-leaves cordate, rapidly 
acuminate to a rather long, fine, often twisted point, branch-leaves 
narrower, ovate-lanceolate, more gradually acuminate, closely 
set, when dry somewhat spreading and divergent or closely 
imbricated so as to render the branches filiform and somewhat 
julaceous; all strongly decurrent, denticulate nearly all round, 
smooth or faintly plicate, margin plane or very narrowly recurved ; 
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nerve distinct, reaching nearly to apex or at least high up in the 
acumen ; areolation short, with the walls firm and rather incrassate , 
narrowly rhomboid, slightly obtuse, 5-8 times as long as broad ; 
gradually becoming shorter and wider towards base — except 
near the nerve — at angles large, quadrate-rounded or slightly 
elongated, pellucid, forming large, but not clearly defined auricles. 
Seta slender, short, about i inch in length, rough ; capsule very 
small, oval-oblong, curved ; lid small, apiculate. Autoicous . 

Hab. Trunks of trees and rocks on mountains ; very rare ; on one or 
two of the higher mountains of Scotland. Fr. winter. 


This is one of the most delicate species of the genus, and not to be con- 
founded with any of the preceding ones except possibly slender forms of the 
last two, from which however the long nerve and the firmer, neat areolation 
will at once distinguish it. It is more like B. populeum and B. velutinum , 
the latter differing in the shorter nerve, the former in the narrower, longer, 
more gradually tapering leaves. 

It also has some resemblance, both in habit and areolation, to 
Amblystegium serpens and A. v avium ; the former differs in the short faint 
nerve, the latter in the almost entire leaves, and both in the shorter, laxer, 
very obtuse areolation, and the habitat is usually very different. 

B. rejiexum is extremely variable in size, and the direction of its leaves. 

The var. micropus Braithw. (B. micropus B. & S.) is a curious form with 
small, tapering leaves but large capsules, covered entirely by the calyptra, 
the seta only slightly rough, and the peristome teeth perforate at apex. It has 
been suggested that it may be a hybrid with B. populeum . It is recorded 
from Ben Lawers. 


11. Brachythecium velutinum B. & S. (. Eypnum velutinum 
L., Braithw. Br. M. FI.) (Tab. LIIL F.). 

Slender, in usually dense, low, silky tufts, bright or yellowish 
green. Stems prostrate, branches numerous, short, close, straight 
or curved, irregular or sub-pinnate. Leaves erecto-patent or 
sub-secund, when dry usually widely spreading and distant, 
sometimes more erect and closely imbricated ; small , narrow , 
ovate-lanceolate or lanceolate, tapering to a narrow point , finely or 
strongly denticulate all round, very faintly plicate at base, very 
shortly decurrent, glossy when dry ; margin often recurved at 
base ; nerve slender, not reaching much above half-way up the 
leaf ; cells narrow-linear, rather obtuse, 8-12 times as long as 
broad, somewhat opaque, slightly shorter and wider at base, not 
pellucid ; angular few, irregularly quadrate, opaque. Perichaetial 
bracts sub-erect, very finely acuminate. Seta strongly papillose, 
variable in length, usually rather short, inch ; capsule small, 
turgidly oblong, gibbous at back, or longer, narrowly oblong and 
arcuate ; lid acute or acuminate ; peristome large. Autoicous. 

Hab. Roots of trees, rocks, etc. Common in the eastern and midland 
counties ; much less common in the west and north. Fr. winter. 
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Very variable, but usually not difficult to recognise in the field, by its 
small size, small and narrow, silky, but not distinctly plicate leaves ; these are 
usually spreading when dry, giving the branches a very different appearance 
from those of B. populeum , which has them commonly more terete from the 
closer imbrication of the leaves ; this however sometimes is the case with the 
present plant, and it then resembles slender forms of Camptothecium sericeum, 
which of course, however, is very different in the plicate leaves, etc. There is 
often a resemblance to Eurhynchium confertum y but that plant has less tapering 
and less silky leaves, and a long-beaked fruit. 

Several varieties are described ; the var. praelongum B. & S., a marked 
form with setae over an inch long and elongated stems is probably British. 
The var. intricatum Hedw. appears to be only a somewhat marked form of a 
very common state of this species, and to be connected with the type by 
numerous and widely spread links. 

The leaves are more opaque than in most of the previously described 
species of the genus. 

An allied, alpine species, B. trachypodium B. & S., has been recorded 
from Ben Lawers, but on unsatisfactory evidence (see Journ. of Bot. 1914, p. 
123). Geographically, however, it might well occur there. 


12. Brachythecium populeum B. & S. ( Hypnum populeum 
Hedw. ; H. viride Lam., Braithw. Br. M. FI.) (Tab. LIII. G.) 

Slender , in small dense patches, of a bright . or more 
commonly yellowish green ; stems procumbent, divided, with 
numerous, pinnately arranged, erect or curved branches, which 
are slender , and more or less terete or cylindrical when dry. Leaves 
closely imbricated and erect when dry, or slightly homomallous ; 
stem-leaves ovate-lanceolate , branch-leaves narrower, lanceolate ; 
all gradually tapering to a fine, elongated acumen ; hardly plicate, 
shortly decurrent ; margin more or less recurved, in upper 
half finely denticulate ; nerve strong, very long, reaching nearly 
to apex ; cells narrow-linear, rather acute, 6-12 times as long 
as wide ; at base wide, irregularly rectangular, those at the 
angles more numerous, reaching higher in the leaf, somewhat 
opaque, often yellowish. Seta rough, usually almost smooth at 
the base ; perichaetial leaves squarrose. Capsule small, oval, 
gibbous at back ; lid shortly acuminate. Autoicous . 

Var. majus B. & S. More robust, golden yellow, leaves 
larger, longer, straight. 

Hab. Sandy ground, walls, etc., not uncommon, in some districts 
frequent. The var. 0 rare. Fr. winter. 

The narrow, silky foliage, erect and imbricated when dry, and longly 
acuminate, gives this species a characteristic aspect by which it may generally 
be known, much resembling in miniature that of Camptoihecium sericeum. 
It is markedly distinct, too, from nearly all the Hypnaceae in the narrow, 
gradually and longly tapering leaves, with the nerve reaching nearly to apex. 
Pseudoleskea striata differs in the short cells and numerous paraphyllia ; 
Eurhynchium tenellum in the much more slender habit, very short branches 
and still narrower leaves, besides the rostrate lid ; and Hypnum elodes in the 
slender habit and distant, spreading leaves. 
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18, Brachythecium plumosum B. & S. ( Hypnum filumosum 
Swartz ; H. pseiidoplumosum Brid., Braithw. Br. M. FI. ; 
Isothecium symmictmn Stirt. in Ann. Scot. Nat. Hist, 
ix, 179) (Tab. LIII. H.). 

In large dense patches, robust ; stems prostrate, 2-3 inches, 
with densely pinnate branches, erect or curved, stout , somewhat 
tumid with the closely imbricated , concave leaves / bright shining 
green, often tinged with golden brown. Leaves crowded, erecto- 
patent when moist, more imbricated when dry, almost alio ays 
more or less homomallous , frequently strongly falcato-secund , very 
concave ; when dry often somewhat involute at margins, glossy 
and somewhat striate ; large, those at the middle of the branches 
f-1 line long, widely ovate-oblong, somewhat narrowed and often 
asymmetrical at the base, rapidly and shortly acuminate or 
apiculate, the point usually oblique ; margin plane, finely 
denticulate ; nerve rather strong below, reaching about f of the 
length of the leaf ; cells very narrow, linear- vermicular, not 
pointed, the walls firm, 10-15 times as long as wide ; shorter and 
looser at base ; the angular few, sub-quadrate, not forming 
defined auricles, yellowish. Leaves at the summit of the branches 
narrower, more gradually and longly acuminate. Perichaetial 
bracts erect, sheathing . Seta slightly papillose in the upper half 
only, short, -|~| inch. Capsule oval-oblong, turgid, dark ; lid 
acute. Autoicous. 

Hab. Rocks in and near streams, especially where at times submerged. 
Frequent. Fr. winter. 

The var. homomallum B. & S. is described as having the leaves falcato- 
secund, and the branches often curved. This form, in a marked degree, 
occurs occasionally with the type, but it is only the extreme of a number of 
common forms with the leaves more or less secuncl ; it is indeed rare to find 
this species with the leaves perfectly imbricated and not in some degree 
homomallous ; and this character, and the shining, concave, shortly pointed 
leaves, are sufficient as a rule to identify the plant at sight. Tn colour and 
aspect it sometimes resembles Hypnum eugyrium, with which it often grows, 
and I have more than once had specimens of the present plant sent me labelled 
as that species ; apart from microscopical examination, however, there is 
almost always a greater acuteness of leaf and of branch which will distinguish 
this species from that. In its robust states it sometimes also resembles 
B. rivulare, but the leaf is very different in form. 

The fruit is usually produced in great abundance, and the seta, smooth in 
the lower half or even to above the middle, is one of the distinctive characters 
of the species. 

It appears probable that the specific name plumosum has been wrongly 
attributed to this species, and was originally given to quite a different moss, 
viz., the one usually known and described above as B. salebrosum, in which case 
the earliest specific name for the present species would be B . pseudo - 
plumosum ; there appears however to be still some little uncertainty on the 
matter, and the established name of B. plumosum should be retained” for the 
present. 
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14. Brachythecium caespitosum Dixon (Hypnum caespitosum 

Wils., Braithw. Br. M. FI. ; Scleropodium caespitosum 
B. &. S„ Schp. Syn.) (Tab. LIII. I,.). 

In low soft tufts or patches, of a bright, often silvery green, 
secondary stems and branches ascending, curved, slender , 
crowded, acute, julaceous ; leaves erecto-patent, when dry erect 
and imbricated, frequently sub-secund ; concave, not plicate, 
small, oval-oblong , with a rather abrupt point or acumen of varying 
length / branch-leaves narrower, with shorter points ; margin 
plane or almost so, denticulate in upper part, nerve strong at 
the base, reaching above half-way, often forked, frequently 
projecting at tip from the back of the leaf as in the next ; cells 
narrow, linear-vermicular, 8--12 times as long as wide, shorter 
and broader at apex ; wide, rectangular-oval, distinct at basal 
angles, opaque or pellucid. Seta rough . Capsule sub-erect or 
inclined , narrowly oblong, often curved ; lid conical, acuminate. 
Dioicous, 

Hab. Stones, foot of trees, etc., not common. Fr. rare, winter. 

A somewhat difficult plant to determine, owing to the rarity of its fruit’ 
and the similarity it bears to one or two other mosses, notably to 
EurhyncMum crassinervium and E. murale . The former is a more robust 
plant, with less julaceous branches, shorter cells, stouter nerve, and longly 
rostrate lid ; E. confertum and E. murale are autoicous, and being generally 
fertile are readily distinguished by the long beak of the lid ; the latter also, 
differs in the still more concave, very shortly pointed leaves and short nerve, 
and the former in the leaves not being imbricated nor julaceous. In some of 
its forms it very closely resembles slender states of E. myosuvoides , indeed the 
branch-leaves in the two plants are at times scarcely if at all distinguishable 
from one another ; the present species however has the branches distinctly 
more terete and julaceous, while it is without the distinct, broader stem-leaves 
of the other plant. The slender, more or less julaceous, curved branches 
with very concave leaves are the characteristic features of this plant. It 
somewhat resembles a miniature form of B. plumosum. There appears to me 
no sufficient reason for separating this plant, and with it the two following 
species, from Brachythecium , The areolation, mainly on the ground of which 
it was separated by Bruch and Schimper, differs in no respect from that of 
other species of the genus, nor is the julaceous arrangement of the leaves 
different from that of several species. 

The capsule indeed in the present species is somewhat long and narrow 
for the genus, but it is quite equalled’ in that respect by others, such as B, 
laeium B. & S. ; and that of the following species is quite normal. On the 
whole it appears to me a much more natural arrangement to unite these species 
with the present genus, with which they closely agree in the areolation, as 
well as in the short lid, and the form of the capsule. 

15. Brachythecium illecebrum De Not. ( Hypnum illecebrum 

Schwaeg., Braithw. Br, M. FI. ; Scleropodium illecebrum 
B. &. S.) (Tab. LIII, J.). 

Nearly allied to the last, differing in habit ; the branches 
more tumid, obtuse , very julaceous, shorter ; forming loose low 
tufts of a bright green. Leaves very concave, very widely oval, 


L. I 


452 


HYPNACEAE. 


wide at apex and suddenly contracted to a short point , slightly 
decurrent at base, very soft in texture, closely imbricated when 
dry, denticulate ; nerve reaching about | the length of the leaf, 
sometimes forked ; ending rather abruptly, and frequently pro- 
jecting at its tip from the back of the leaf in a spiculose 
point.. Areolation narrow, linear-vermicular, 10-12 times as 
long as wide, a little longer than in the last ; angular cells few, 
lax. Seta very rough ; capsule shorter , oblong , sub-horizontal , 
slightly turgid ; lid apiculate. Dioicous. 

Hab. On the ground, and among earth on rocks, not common, and 
usually barren ; most frequent in the west and south, especially near the sea. 
Fr. winter. 

This is a southern species, and only fruits freely about the Mediterranean. 
It is however not a difficult plant to identify, the tumid, julaceous branches, 
with very wide, concave, abruptly pointed leaves, being very different from 
what is found in most of the allied species. The preceding one differs in the 
more slender, acute branches, the narrower, less abruptly pointed leaves, etc. ; 
the next in the taller habit, more robust and longer stems and branches, 
smooth seta, and other points ; Eurhynchium murale in the narrower leaves, 
shorter nerve, long-beaked lid and smooth seta. 

In some localities in the West of England this species and the preceding 
and Eurh. crassinervium frequently occur together ; the latter is known by 
the branches in the dry state much less terete and julaceous, the longer 
points of the leaves being reflexed and the leaves themselves more altered in 
drying ; in both the former species the branches are curved and terete, but 
much more slender, less rigid, longer and less julaceous in B. caespitosum. 


10. Brachythecium purum Dixon (Hypnum purum L., plur. 
auct.) (Tab. LIII. K.). 

In loose, wide, soft patches, pale bright green , yellowish or 
dirty white ; stems robust , long, 2-6 inches, prostrate or ascending* 
simple or slightly divided, with numerous , complanate, more or less 
regularly pinnate branches / stems tumid with the crowded , concave 
leaves ; branches julaceous, tumid, obtuse. Leaves large, very 
wide and concave, 1-1J lines long, plicate, much resembling those 
of the last species ; wide at apex with a short abrupt apiculus 
which is often reflexed; margin recurved just above the base, 
above plane or involute, finely denticulate all round ; 
nerve short, reaching about half-way, thin above, rather wider 
at base ; cells narrow, linear-vermicular , 10-18 times as long as 
wide, obtuse, the walls firm and somewhat incrassate ; at extreme 
base wide, oval, with incrassate, very porose cell-walls ; angular 
few, sub-quadrate, forming very indistinct auricles. Perichaetial 
bracts erect, imbricated, longly acuminate. Seta smooth, slender , 
flexuose, long, 1-2 inches ; capsule horizontal and decurved* 
oblong or sub-cylindric, often gibbous at back; lid conical* 
acutely acuminate. Dioicous. 
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Hab. In grass in woods, on banks, etc. 
spring. 


Abundant. Fruiting rarely, in 


} A very distinct species, often very large and robust ; known at sight by 

1 its tumid obtuse stems and branches, with wide, inflated, obtuse leaves ; 

j it has usually been placed near Hypnum Schreberi, which in its slender forms it 

I occasionally resembles, but from which its pale, not red, less erect stems, 

! single nerve, and usually obtuse branches will separate it. Its habit is quite 

different from the last, to which however in structural details it is closely 
allied ; but that has slender, prostrate, hardly leafy stems with the branches 
| erect or ascending, while here the stems are robust, leafy, with pinnate, 

] complanate branches ; and the seta is smooth and much longer. A form 

occurs however with much more of the habit of that plant, having very tumid 
more erect branches and large wide leaves. 

JB. purum is one of our very common species, and is the one frequently 
employed by anglers for scouring worms. 


109. HYOCOMIUM B. & S. 

Growing on wet rocks. Secondary stems regularly or 
irregularly pinnately branched. Leaves widely cordate ; nerve 
double , short and faint / areolation almost uniform throughout 
the leaf, linear -vermicular , laxer at base. Paraphyllia present, 
not numerous. Seta rough ; lid conical, acuminate ; peristome 
perfect. Dioicous. 

A genus of a single species, clearly distinguished by the wide 
leaves with short double nerve and the rough seta. 

Deriv. — The authors of the Bry. Eur., by whom the name 
was conferred, give the derivation as from vokoijlios (hyokomios) a 
lover of moisture ; alluding to the habitat of H. flagellare. 



1. Hyocomium flagellare B. & S. ( Hypnum flagellare Dicks.) 

(Tab. LIII. L.). 

Stems elongated, 3-8 inches long, prostrate or pendulous, 
usually simple or twice or thrice divided, unbranched below, 
above with numerous more or less regularly pinnate and 
complanate branches, or fewer, more elongated and parallel ; 
branches straight or curved, often long and attenuated, terete ; 
forming wide dense tufts or mats, of very soft texture, of a bright, 
or more frequently golden, green. Stem-leaves imbricated, 
erecto-patent, widely cordate-triangular from an excavate, 
semi-amplexicaul base, abruptly acuminate to a fine , somewhat 
fiexuose acumen , which is often squarrose ; branch-leaves narrower, 
more closely imbricated, less abruptly acuminate, often nerveless, 
usually densely imbricated , rendering the branches terete , sometimes 
secund. Leaves somewhat plicate, margin plane, somewhat 
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undulate, sharply serrate with distinct, slightly squarrose teeth 
almost all round ; nerve double , very short and faint , rarely short 
and single, indistinct. Cells linear-vermicular , more or less obtuse, 
10-15 times as long as broad, the walls often porose ; at base 
shorter, rather wider, especially at basal angles, where they are 
often widely rhomboid-hexagonal ; but not quadrate , obscure , 
nor forming defined auricles. Perichaetial bracts with long flexuose 
points ; seta very rough , hardly an inch long ; capsule rather large, 
widely oblong, gibbous, thick-walled, inclined. 

Hab. Rocks in and near streams and waterfalls, frequent. Fruit very 
rare, autumn. 

A very variable moss, but usually with a soft, .feathery habit, which 
with the imbricated, wide leaves is sufficient to identify it ; the fruit is very 
rare, and the rough seta— -one of the most distinct characters — is not often 
available for determination ; but under the microscope the cordate leaves 
with short nerve and long narrow acumen are quite distinct from those of all 
our mosses except 'Hypnum molluscum, which, moreover, it often simulates in 
habit ; the angular cells of that species are, however, almost always clearly 
defined ; the median ones usually shorter, often much wider, and the leaves 
themselves almost always falcato-secund -with more flexuose points and less 
distinct serratures ; in the present plant the leaves though occasionally 
secund are rarely falcately curved. In mountains streams it often becomes, 
much elongated, with long simple branches, hardly pinnate, somewhat like 
the similar forms of Hypnum ochmceum. It fruits perhaps more frequently 
in the valleys of N. Wales than elsewhere, and the capsules are sometimes 
produced in abundance. 

Owing, doubtless, in part to their somewhat amplexicaul insertion, the 
leaves are with some difficulty detached from the stems, which are consequent- 
ly usually found leafy, and not denuded, to the very base. Some of the forms 
it assumes are very beautiful from their regularly plumose branching and 
bright, golden foliage. 


110. EURHYNCHIUM B. & S. (emend. Milde). 

(Eurhynchium B. & 5., Rhynchostegium B. & S and Isothecium 
Brid., Schp. Syn., &c.). 

Mosses of varying habit, as in Brachythecium. Leaves 
more or less erect and imbricated, not distinctly falcato-secund , 
rarely complanate, single-nerved, or rarely almost nerveless. 
Cells linear, rhomboid, or hexagonal-rhomboid, rarely less than 
. five times as long as broad . Seta smooth or papillose. Lid 
long-beaked , rarely rostellate. Peristome perfect. 

This genus as here understood includes Rhynchostegium 
B. & S., which is not marked by any satisfactory characters. I 
have also included Isothecium, which differs in no very important 
characters. Eurhynchium differs from Brachythecium mainly in 
the rostrate lid, from Plagiothecium in the leaves rarely com- 
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planate, the long-beaked, lid, the nerve single and usually long, 
though some species are somwhat intermediate in their generic 
characters ; from Amblystegium in the longer, narrower areola- 
tion, the rostrate lid and frequently rough seta. 


Deriv. — €u-(eu) well, finely, pvyx^ov 
Alluding to the long beak of the lid. 


(rhynchion) beak. 


2 / All the leaves narrow, lanceolate : plant very small and slender., 
/Ls., at least the stem-ls., ovate-lanceolate, ovate, or oblong 


0 /Seta smooth (rarely rough) ; Is. almost setaceous, silky jo. tsnellum 

" /Seta rough ; Is. with less fine acumen 4 

gfLs. broadly nerved almost to apex, dark green g. Teesdalei 

/Nerve slender, ceasing about J or f- up leaf 5 

. fDioicous ; cells rather short, 4-6 times as long as wide 7. pumilum 

/Autoicous ; cells longer 8 . curvisehtm 

{ Stem pinnate or more or less bipinnate, with paraphyllia ; stem-ls. very 
decurrent, triangular, with long fine acumen (seta rough) 

5. pmelongum 

Stem not bipinnate ; stem-ls. less or not decurrent 6 

6 / Stem-leaves concave, abruptly piliferous 7 

/ Stem-leaves acute or acuminate, not suddenly piliferous 8 


rj Stem usually pinnate, elongate; not alpine 2. piliferum 

/Stem irregularly branched; alpine plant..... 1. cirvosum 

g f Capsule almost erect and symmetrical 12. myurum 

/ Capsule curved, cernuous (sub-erect in E. mysouroides) .9 

fBranch-ls. (or some of them) sub-obtuse, closely imbricate when dry 

9 < (seta smooth) . 10 

/All the leaves acute 12 

jq/Ls. more or less elliptic, wide at apex 18. murale 

/Ls. more or less ovate or lanceolate, narrow towards apex 11 

I j f Branches curved ; cells short 13. circinatum 

/ Branches short, not or scarcely curved ; cells long 14. strigosum 

{ Stem-ls. cordate-triangular, with more or less distinct angular cells 

(seta smooth) 13 

Stem-leaves ovate, not cordate, angular cells not very distinct..... 16 

.g fLs. smooth, even when dry; capsule sub-erect 11, myosuroides 

\ Ls . striate, especially when dry ; capsule cernuous 1 4 

{ Branching irregular, leaves almost squarrose .....15 

Branching sub-dendroid ; slender ; Is, erecto-patent, small 

16. striatulum 

-c /Robust, in lax tufts ; leaves tapering to a wide point, rigid... 15, striatum 
\ In dense tufts ; ls. longly and finely acuminate, flexuose. . . 15 * . meridionals 

jgfSeta rough; synoicous or dioicous 17 

/Seta smooth; autoicous 20 


- 7 /Leaves closely imbricated 18 

/Leaves loose, often sub-complanate, not closely imbricated 19 

f Leaves striate, scarcely concave 6* , abbreviatum 

184 Leaves not striate, very concave ; nerve very stout at base 

L 3. crassinervium 

- g / Synoicous ; plant deep green, rather robust.... .......... .4. speciosum 

"/Dioicous ; smaller, usually dull or yellowish green ....6. Swavtzii 
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{ Ls. firm ; nerve strong, nearly reaching apex ; more or less aquatic 

17 . rusci forme 

Nerve thin, about § length of leaf ; terrestrial 21 

fLs. roundish-ovate, much twisted when dry ; cells 12 fi wide 
21 J 21 . rotundifolium 

LLs. narrower, scarcely twisted ; cells 5 or 6 /x wide 22 

very concave, more or less imbricate, shortly pointed 18 . murale 

^\Ls. scarcely concave, acuminate 23 

{ Stem short, rooting ; on walls, trees, etc ig. confertum 

Stem often longish, rooting at base only ; on the ground 

20 . megapolitanum 


* Seta rough. 

1, Euihynchium cirrosum Jur. ( Hypnum cirrosum Schwaeg., 
Braithw. Br. M. FL ; Brachythecium cirrosum Schp., 
Syn.) (Tab. LIII. M.). 

In loose, straggling patches ; stems short, irregularly branched, 
prostrate ; branches robust , tumid , julaceous } sub-obtuse , longer 
or shorter, straight, erect or depressed ; bright or golden green, 
glossy , brown below. Leaves closely imbricated, very concave , 
cochleariform, widely ovate-oblong, large, 1 line long or more, 
rounded at apex and suddenly contracted into a very long hair- 
like point, decurrent at base, plicate when dry, entire or slightly 
denticulate above ; nerve slender, hardly reaching beyond the 
middle, sometimes forked ; cells longly linear -rhomboid, acute or 
slightly obtuse, sometimes somewhat vermicular, at angles wide, 
sub-quadrate. Seta short, rough ; capsule dark brown, ovate, 
gibbous ; lid acutely rostellate. 

Hab. Alpine rocks, very rare and sterile ; only on Ben Lawers. 

A very distinct plant, resembling no others of the British mosses except 
perhaps E. piliferum, which differs in the more slender branches with the leaves 
much less densely imbricated, and the areolation laxer, becoming especially 
wide at the base. It is by many authors considered a variety of the continental 
E. Tommasinii Sendt. ( E . Vauchen B. & S.), and its affinity to that species is so 
undoubtedly close that I have thought it better to place it in this genus than 
in Brachythecium, with which it is usually united, at least in our British 
works. There appears indeed to be absolutely no difference in the leaves 
between this plant and some unquestioned forms of E. Tommasinii beyond 
the greater concavity of those of the former ; the areolation appears to be 
often identical in both, although in this the cells are more frequently 
somewhat vermicular and obtuse at the ends than in that ; and although the 
leaves in the present plant are characteristically much more suddenly piliferous 
still some leaves may be found with less abruptly contracted points, while on 
E. Tommasinii leaves frequently occur exhibiting this character exactly, 
though less concave. On the whole, although the habit is so different, it 
appears most probable that it will ultimately have to be united with the species 
in question, but I have here retained the old name and contented myself with 
removing it from Brachythecium and placing it in the present genus. The 
fruit is extremely rare, but has recently been found in a few localities on the 
continent. 
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2. Eurhynchium piliferum B. & S. {Hypnum piliferum Schreb> t 
Braithw. Br. M. FL) (Tab. LIV. B.). 

In large, loose straggling patches ; stems elongated , not 
radiculose, prostrate and creeping, 3-6 inches long, robust, more 
or less regularly pinnate ; pale , shining green , especially pale and 
whitish at the tips of the stems and branches . Branches com- 
planate , spreading and recurved, attenuated. Stem-leaves widely 
ovate-oblong, concave , but not cochleariform as in the last, 
decurrent, rounded at summit and abruptly and longly hair-pointed ; 
at the ends of the stems closely imbricated, forming terete, 
cuspidate tips with the hair-points spreading and flexuose ; 
margin plane or indexed, sub-entire or slightly denticulate 
throughout ; lightly striate only when dry ; nerve broad at base ; 
slender above, and vanishing about the middle or at three-fourths 
of the length of the leaf ; areolatioii rather large, and pellucid, 
widely linear -rhomboid , thin-walled, tapering at ends, 10-15 times 
as long as wide, at base shorter and wider, rather lax ; at 
decurrent angles large, oval-rectangular, well-defined. Branch- 
leaves smaller, narrower, less abruptly and less longly pointed. 
Seta about 1 inch long. Capsule widely elliptical, large, about 1 
line long without the lid, curved ; conical with a subulate beak 
almost as long as the capsule. Dioicous. 

Hab. In woods, on grassy banks, etc., common. Fr. very rare, winter. 

A fine species, in some of its more densely branched forms somewhat 
resembling Brachythecium salebrosum and others of that genns ; but a glance 
at the stem-leaves, abruptly piliferous, will at once identify it. It is a more 
slender plant with more distant leaves than the last, the only British moss 
with which it could at all easily be confused ; and the habitats of the two 
species are quite distinct. It is more like the continental species E. 
Tommasinii Sendt. ( E . Vaucheri B. & S.), which however differs in the stems 
being fasciculate-branched, net pinnate, with numerous slender stolons, and in 
the more shortly rostrate lid. 

E. piliferum is usually recognisable at sight* by the slender, pinnate 
branches very pale and shining at the tips. 


3* Eurhynchium crassinervium B. & S. ( Hypnum crassinervium 
Tayl., Braithw. Br. M. FI.) (Tab. LIV. A.). 

In dense tufts, the stems creeping with sub-erect, short, 
irregularly branched divisions ; branches close , sub-equal, straight 
or slightly curved, pointing in one direction , somewhat cylindrical, 
shortly acute ; forming bright green, rather glossy, low tufts. 
Leaves sub-equal, the stem-leaves rather wider ; branch-leaves 
closely set , erecto-patent, when dry more erect and imbricated, 
widely or narrowly ovate-oblong, rapidly contracted to a very short 
acute acumen , very concave , irregularly plicate when dry, denticulate, 
especially above ; margin narrowly recurved at base ; nerve 
very stout , especially in the lower half , reaching about f length 
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of leaf, sometimes projecting from the back of the leaf at its 
tip in a minute point ; cells rather short and wide , the median 
narrowly rhomboid, tapering at the ends, 6-jo times as long as 
broad , the walls firm and somewhat incrassate ; gradually 
becoming shorter and wider upwards, at apex shortly elliptical- 
rhomboid ; at base laxer, wide, sub-rectangular, especially at 
angles, opaque and chlorophyllose. Capsule oval-oblong, gibbous 
at back, with a distinct neck ; lid subulate-rostrate, as long as 
capsule. Dioicous. 

Hab. Stony ground in shady places, woods, etc. ; not common. Fruit 
rare, autumn. 

E. crassinervium is not a very variable species, except in degree of robust- 
ness ; it sometimes occurs with the branches exceedingly slender and much 
attenuated (var. tenue Braithw.). On the other hand it occasionally becomes 
very robust, with turgid, obtuse branches ; this is the var. turgescens Mol., 
which I have gathered in one or two localities in Scotland and the North of 
England, E. crassinervium has a somewhat characteristic habit, rather like 
that of Brachythecium caespitosum on a more robust scale, the branches 
being somewhat tumid and cylindrical with the leaves regularly imbricated, 
but hardly terete or julaceous, as the leaves are not appressed nor their 
points incurved. They may be at once recognised by the very stout nerve, 
which is of almost uniform thickness for about half its length, when it either 
forks, but rarely, or more frequently takes a slight bend and becomes much 
thinner, as though it had forked and one branch had been suppressed. The 
leaves are very concave, with a rather . wide, reflexed and flattened edge all 
round, like the edge of a dish or platter. It appears to fruit less frequently 
on the continent than in Britain. There are several other species with which 
this might be confused in the field, but under the microscope the characteristic 
leaf form and structure, best unde stood perhaps by a reference to the figure, 
will as a rule at once identify it. 

E. velutinoides B. & S., a continental species, is somewhat intermediate 
between this and Brachythecium populeum ; it has narrower leaves and much 
longer nerve than the present species, and is best known from the latter by the 
rougher seta, dioicous inflorescence and rostrate lid. It is recorded from 
Sussex in the Bry. Eur., but without doubt erroneously. A specimen in 
Herb. Mus. Brit, collected by Davies at Petworth, Sussex, so named, belongs 
to E. crassinervium ; and the plant recorded as E . Vaucheri in Smith’s Flora 
of Sussex probably refers to the same specimen. 


4. Eurhynchium speciosum Schp. (Hypnum speciosum BricL, 
Braithw. Br. M. FI.) (Tab. LIV. C.). 

Stems creeping, elongated , irregularly divided, the divisions 
also prostrate, interruptedly pinnate, with rather short, erect 
branches ; forming straggling patches of a deep , vivid green . 
Leaves large , |-1 line long, those of the stem distant, widely 
deltoid-ovate , acuminate , somewhat spreading; of the branches 
sub-complanate , rather distant , divergent, narrow-ovate, shortly 
acuminate or acute, strongly denticulate all round, somewhat 
concave, not plicate, margin almost plane ; nerve strong, f the 
length of the leaf or more, frequently reaching to within a short 
distance of the apex ; areolation linear-rhomboid, moderately wide, 
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and thin-walled, but opaque, so that the leaves are not pellucid, 
6-12 times as long as wide ; at base laxer and sub-rectangular, but 
not or hardly distinct at angles. Seta about 1 inch long ; capsule 
large, short, turgidly oval, dark brown* lid longly rostrate. 
Synoicous, or partly autoicous. 

Hab. Stones and tree roots near water, rare. Fr. winter. 

A fine species, with large, rather distant leaves of a peculiarly bright 
shining green ; known also by the opaque tissue and long nerve, as well as 
by the habit, the rough seta and the synoicous inflorescence. The stems are 
usually more or less stoloniform in the intervals between the groups of branches. 
In its more slender forms it comes extremely near dark green, robust forms of 
E. Swartzii. As a rule it may be known by the more opaque, larger leaves, 
and the narrower cells, but occasionally, though rarely, forms occur which in 
the absence of inflorescence may almost defy determination. 

•5. Eurhynchium praelongum Hobkirk, Synopsis of Brit. Mosses, 
2nd Ed. 1884 (Hypnum praelongum L., Braithw. Br. M. 
FI. ; Eurhynchium Stokesii B. & S., Schp. Syn. et mult, 
auct.) (Tab. LIV. D.). 

Stems (in the type) slender , prostrate, elongated (2-5 inches), 
divided; at intervals rather regularly pinnate , with slender , 
■somewhat attenuated, often curved, not very crowded, sub- 
complanate branches ; forming low, somewhat straggling masses 
of a bright or dull green, frequently yellowish. Stem-leaves 
distant or more rarely crowded, widely cordate-triangular , or 
widely ovate-cordate, rapidly or even abruptly and longly acuminate 
in a long, often almost filiform squar rose acumen ; at base wide, 
excavate, strongly decurrent ; margin plane, regularly and 
distinctly denticulate ; nerve slender, reaching above half-way 
and usually into the acumen ; cells linear, slightly vermicular, 
tapering but obtuse, 10-18 times as long as wide, pellucid ; towards 
Base wider and shorter, lax, at angles large, sub-rectangular, 
but not forming clearly defined auricles. Paraphyllia occasionally 
but not always present. Branch-leaves much narrower, widely 
or even narrowly lanceolate, gradually acuminate, very acute , 

• somewhat erect when dry, more spreading when moist, not complanate, 
moderately soft in texture and often twisted when dry, not 
plicate, hardly glossy . Perichaetial bracts squarrose, very longly 
acuminate. Seta rather long, often one inch. Capsule turgidly 
-ovate, narrower when ripe and empty, horizontal, abruptly 
passing into the seta at base, rather large, brown or olive green, 
blotched with black ; lid subulate-rostrate, usually decurved, 
•almost as long as the capsule. Dioicbus . 

Var. /}, Stokesii Brid. (Hypnum Stokesii Turn. ; H . praelongum 
var. Stokesii Brid., Wils. Bry. Brit.). Stems more robust and 
rigid, more densely and regularly pinnate and bipinnate, deep 
green ; paraphyllia more numerous ; stem-leaves more crowded ; 
Branch-leaves wider at the base, but longly acuminate, crowded. 


460 


HYPNACEAE. 


Hab. Hedgerows, grassy places, stumps of trees, etc., most abundant on 
clayey soil ; very common. The var. less common, most frequent in 
mountainous woods. Fr. winter. 

There has been and apparently still exists considerable confusion as to 
this and the following species, partly arising from a doubt as to the original 
plant intended by Linnaeus, partly from divergent views as to the value and 
affinities of the different forms. Wilson (Bry. Brit.) gives a very clear account 
of the difference between the plants, and the view there taken is entirely in 
harmony with my own observations upon a large number of specimens* 
The authors of the Bry. Eur. described under the name of E . praelongum the 
plant known by us and described below as E. Swartzii, under the belief that it 
was the plant known to Linnaeus and Dillenius as Hypnum praelongum . 
This however Lindberg has shown to be an error ; H. praelongum L. is the 
plant now under consideration, and it has been always known under that 
specific name among British bryolc gists. 

Continental authors also fail to draw a distinction between the type of 
H. praelongum L. as here described, and the var. Stokesii, which although 
connected with the type by intermediate forms is a marked enough variety ; 
the descriptions of E. Stokesii B. & S. indeed usually apply to the variety,, 
and are not at all applicable to the slender, trailing, loosely pinnate plant 
common with us in the lowlands, which would appear to be scarcely known 
on the continent. 

E. praelongum and its var. Stokesii differ from E. Swartzii in the more 
elongated habit, the more regularly pinnate stems with very slender and usually 
attenuated branches ; the plants usually of a brighter green, not so generally 
yellowish, the leaves of softer texture and hardly glossy when dry ; and 
especially in the wide difference between the stem and branch-leaves ; the 
former being widely cordate, often distinctly triangular, with long and narrow 
squarrose acumen, those of the branches much narrower, often quite narrowly 
lanceolate, much smaller, very acute, not complanate, rendered more appressed 
and imbricate, and often somewhat twisted, in drying. In E. Swartzii 
(the type as described below) the stems are usually less elongated, hardly 
or very indistinctly pinnate, the colour usually pale yellowish, rarely dark 
green, the branches (with the leaves) stouter and more obtuse, the leaves very 
frequently sub-complanate, the leaves of stems and branches much more alike, 
those of the stem being widely ovate but not triangular and hardly cordate, 
less strongly decurrent, more shortly and gradually acuminate or only acute ; 
branch-leaves sub-similar, much larger and wider than in E. praelongum,. 
widely ovate, shortly and broadly pointed, the cells shorter and wider. 

The squarrose stem-leaves of peculiar form, taken in conjunction with the 
narrow branch-leaves and the general habit of the plant make E. praelongum 
usually an easy plant to recognise, though somewhat liable to variation. 
In so'me of its forms it looks much like Amblystegium filicinum, but the 
similarity disappears cn a nearer view. 


6. Eurhynchium Swartzii Hobkirk, op. cit. {Hypnum Swartzii 
Turn., Braithw. Br. M. FI. ; Eurhynchium praelongum 
B. & S., Schp. Syn. et mult. auct. ; H. anomalum Stirt. 
in Ann. Scot. Nat. Hist, xv, 112) (Tab. LIV. E.). 

In pale yellowish tufts, sometimes dark green ; stems 
prostrate, with irregular or indistinctly pinnate branches , which 
are usually spreading and somewhat distant, not erect and crowded 
in the type, obtuse , short, nearly straight. Stem-leaves widely 
ovate, slightly decurrent, gradually shortly or longly acuminate* 
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squafrose ; branch-leaves sub-similar, but never longly acuminate , 
usually shortly acute or even bluntly pointed , widely ovate, all 
somewhat distant, spreading, usually sub -complanate , hardly 
altered in form or direction when dry , glossy, sub-scariose, not or 
scarcely striate, regularly denticulate nearly all round ; nerve 
rather thick, reaching to J of the leaf, usually ceasing abruptly 
and often projecting in a minute point at the back ; cells at 
basal angles wide, rectangular, above short, 6-10 times as long as 
broad, 6 -y /x wide, obtusely linear, at apex much shorter and wider, 
elliptic-rhomboid ; in the branch-leaves shorter, 4-6 times as 
long as broad. Seta and capsule shorter than in the last. 
Dioicous. 

Var. rigidum Boul. Robust, rigid, branches crowded, 
more or less erect, obtuse ; leaves imbricated all round the 
branches, not complanate, so that the branches are cylindrical ; 
shortly pointed, concave ; nerve stout ; cells short. 

Hab. In similar localities with the last, but usually in more open 
situations, most frequent in calcareous districts. The var. ft rare, I. of Wight ; 
Yorkshire ; Northumberland ; Sutherland. Fr. rare, winter. 

The differences between this and the last species are pointed out under 
that plant ; to this it may be added that the fruit appears to be rarer in the 
present species than in that. 

The name atrovirens has been sometimes applied to the whole species, 
and has perhaps led to misconception ; Wilson indeed, who certainly under- 
stood it, speaks of the deep green colour, but I cannot but think this is 
exceptional ; I have only rarely found it of a deep green ; it is almost always 
more or less yellow. The dark green form that sometimes occurs is often 
accompanied by some difference of habit, being somewhat more robust and 
rigid, more glossy, with the leaves rather wider, but these characters are 
inconstant. It is the var. atrovirens B. & S. (H. atrovirens Sw.). 

Dr. Grout has conclusively shown (Bull, of Torrey Bot. Club, xxv, 234) 
that H. hians Hedw. cannot be separated from E. Swartzii. It should be 
borne in mind that the size of the cells, the decurrence and serration of the 
leaves, as well as their width and degree of acumination, are all characters 
eminently variable within the admitted limits of E . Swartzii , and therefore 
slight differences based on these characters must not be held as constituting 
specific distinction between plants so closely allied. 

The var. rigidum is a well-marked one, in the closer, imbricated leaves, 
and densely branched habit approaching E. abbreviatum, but quite distinct in 
the shorter, scarcely striate, not acuminate leaves, with short, not narrow cells. 
On account of these structural details it is perhaps best to subordinate it to the 
present species, not to E. abbreviatum , which it resembles more closely in habit. 


* Eurhynchium abbreviatum Schp. ( E . praelongum var. 

abbreviatum B. & S. ; Hypnum Schleicheri Hedw. fil., 
Braithw. Br. M. FI.) (Tab. LIV. F.). 

Allied to E. Swartzii ; in wide dense tufts ; branches densely 
crowded, erect or ascending, straight or curved, short, robust ; 
obtuse ; leaves crowded , imbricated all round, ■ not complanate, 
rather large, ovate-triangular, gradually tapering, somewhat 
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concave ; plicato-striate ; apex markedly half -twisted ; cells 
very narrow, 3-5 fi wide , and 8-12 times as long. Seta short , 
-|-inch long ; capsule shortly and widely oval. 

Hab, Shady woods, rare ; perhaps rather a southern species, but found 
in Sutherland. Fr. autumn to spring. 

Very different in habit from the last, being denser, less straggling, more 
robust, with larger, much closer, striated leaves, and resembling a small state 
of E. striatum, or E. striatulum ; from the latter it is indeed somewhat difficult 
to distinguish in the field, but it wants the very distinct, opaque basal cells 
which are characteristic of that plant, and the seta is rough. 

The half- twisted apex is a characteristic feature ; other species of this 
and allied genera sometimes show an approach, but only sporadically, to this 
character, which is very marked and constant in a large number of exotic 
pleurocarpous mosses. 

The narrow cells and the striate leaves at once distinguish it from E. 
Swartzii and its var. rigidum, even when, as occasionally happens, the habit is 
more straggling and less distinct than usual. 


7. Eurhynchium pumilum Schp. (Hypnum pumilum Wils. * 
H . pallidirostre Braun, Braithw. Br. M. FI.) (Tab. LIV. G.)* 

Stems extremely slender , hardly an inch long, with irregular, 
filiform branches ; in close, very low, soft tufts of a bright deep 
green. Leaves very small , about \ line long, distant, spreading, 
both when moist and when dry, often sub-complanate, ovate- 
lanceolate, shortly acuminate , at base little narrowed, not 
excavate and hardly decurrent ; denticulate above ; when dry 
shrinking, not or hardly glossy ; nerve not strong , reaching just 
above half-way ; cells short, pellucid, hexagonal-rhomboid, 4-8 
times as long as broad, wider and rectangular at base, angular 
not distinct. Seta short, inch, capsule very small, shortly and 
widely oval, lid moderately long. Dioicous. 

Hab. Stony ground, rocks, etc., in shady places ; not common. Fruit 
rare, winter. 

A very delicate plant, resembling compact forms of A mblystegium serpens , 
but usually in neater, smoother tufts, with the leaves much more shortly 
acuminate and more oval, more denticulate above, and quite distinct in the 
fruit. From E. Teesdalei it differs in the short rather faint nerve, and shorter, 
wider, pellucid cells ; from E. curvisetum in the wider leaves and shorter 
more pellucid cells ; from both in the dioicous inflorescence. The leaves are 
very frequently sub-complanate ; when this is the case the plant in its more 
slender forms bears more resemblance to Heterocladium heteropterum, but the 
leaf structure is quite distinct. 


8. Eurhynchium curvisetum Husn. ( Hypnum curvisetum Brid., 
Braithw. Br. M. FI. ; Rhynchostegium curvisetum Schp., 
Syn.) (Tab. LIV. H.). 

In small cushions, or wider patches, dull green, very short 
and slender, resembling E. pumilum and E. Teesdalei ; branches 
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numerous, pale and cuspidate at the tips ; leaves very small, 
lanceolate , gradually acuminate to an acute or somewhat obtuse 
point ; faintly denticulate above ; nerve slender , reaching about 
half-way ; cells small, linear -fusiform, 6~io times as long as 
wide , rather opaque, thin-walled, laxer and sub-rectangular at 
base, angular not distinct. Seta short, often curved ; capsule 
very small, oblong with a distinct neck, lid longly subulate. 
Autoicous . 

Hab. Rocks and stones near streams ; very rare ; chiefly in the south of 
England ; Yorkshire. Fr. winter. 

This species was for long confused with E. Teesdalei , but is quite distinct 
in its shorter nerve, and usually also in the more acuminate leaves, the rather 
larger cells with thinner walls, and the more distinct neck of the capsule ; it 
usually also forms small isolated cushions, but sometimes grows, like E. 
Teesdalei , in wider patches ; nor are the above secondary characters quite 
constant. Still it seems on the whole sufficiently distinct. From E. pumilum 
it differs in the narrower, lanceolate leaves, the longer cells, and the autoicous 
inflorescence ; it may be usually found in good fruit in the winter months, 
whereas the fruit of E. pumilum is rare. 

The var. scabrellum of E. tenellum might be easily confused with this 
species, but a careful examination will show that the leaves in that plant are 
always more longly and finely acuminate, almost setaceous, with a somewhat 
longer nerve and distinctly longer cells ; the seta too is longer and the capsule 
rather larger. 

E. curvisetum appears to be a rarer, and more southern species than E, 
Teesdalei . 

The nerve in the Yorkshire plant is extremely faint and short. 


9, Eurhynchium Teesdalei Schp. (. Eypnum Teesdalei Sm., 
Braithw. Br. M. FI.) (Tab. LIV. I.). 

Very near the last species, but always in wide, irregular 
patches, frequently very dark green ; the leaves less narrowly 
acuminate, often shortly or somewhat bluntly pointed ; the nerve 
stout, reaching to near the apex, but somewhat variable ; cells 
rather shorter, 5-8 times as long as broad, the walls distinctly 
incrassate ; capsule rather shorter and wider, without a distinct 
neck ; lid large, with a rather shorter beak. Autoicous . 

Hab. In similar localities to the last, rare. Fr. winter. 

The longer, strong nerve is the distinguishing character of this species, 
and the more broadly-pointed leaves and somewhat firmer areolation, besides 
the differences in the form of the fruit, must be taken into account. I find 
a plant however in Northamptonshire, growing in wide patches, which from 
its short nerve must be referred to E. curvisetum , but in the areolation and 
form of capsule also comes near E . Teesdalei, and I have other plants of this 
species with the nerve rather weak ; and I am obliged to conclude that some 
of the characters held to distinguish the two are not always safely to be 
relied on. 
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* * Seta smooth. 

10. Eurhynehinm tenellum Milde ( Hypnum tenellum Dicks. ; 
Rhynchostegium tenellum B. & S., Schp. Syn. ; H. 
algirianum Brid., Braithw. Br. M. FI.) (Tab. LIV. j.j. 

In very low , yellowish, very soft and silky tufts , not half an 
inch high ; stems densely intricate, about an inch long, prostrate, 
with numerous, erect or curved very short branches. Leaves 
erecto-patent, rarely sub-secund, not erect nor appressed when 
dry, shining and silky , about J-line long, very narrow , linear- 
lanceolate, gradually tapering to a long attenuated point , margin 
plane, almost entire ; nerve distinct, reaching high in the acumen 
(rarely ceasing just above the middle) ; cells extremely narrow , 
linear-fusiform, 10-15 times as long as broad, at extreme base 
short, lax, sub-rectangular, not distinct at angles . Seta about 
!~inch long; capsule small, oval, somewhat variable in form 
and direction ; lid longly rostrate. Autoicous. 

Var. £. scabrellum Dixon, Handb. Ed. I. ( H . scabrellum 
Mitt. ined. ; H. litoreum De Not., Braithw. Br. M. FI.). 
Leaves somewhat shorter, less finely setaceous, nerve usually 
rather shorter. Seta more or less scabrous. Growing usually on 
wood or stones. 

Hab. Rocks and stones, most frequently in calcareous districts. 
Frequent. The var. g on wood and trunks of trees on calcareous soil* 
sometiines on stones ; near Uxbridge ( Benbow ) ; near Lewes (Nicholson) * 
Hurstpierpoint {Mitten) ; etc. Fr. spring. ' 

A very distinct species, easily recognised by its low, silky tufts and 
extremely narrow, tapering, entire leaves. The seta is rather longer and the 
fruit rather more conspicuous than in the three preceding species E 
curvisetum is the only one which could be taken for it, having narrower* 
more tapering leaves than the other two, and the inflorescence autoicous * 
but the smooth seta and the still narrower, longer, entire, silky leaves identify 
the present plant, at least in its typical and ordinary form, without difficulty 

The var. scabrellum is a very remarkable- and highly interesting form 
demonstrating as it does the slight importance to be placed on the smoothness 
or otherwise of the seta as a systematic character for separating genera or 
groups of species (though as an artificial distinction it may often be very useful) 
It may be mentioned that Dr. Grout has described a var. scabrisetum of 
E. stngosum I have received numerous specimens of the var. scabrellum 
from Mr. Nicholson and from Mr. Benbow, which all show the same character- 
istics and indicate that, in the districts in which it occurs, the form is widely 
distributed and even abundant ; and the same is the case with the Hurstpier- 
point plant The latter was found by Mitten, and considered by him a 
distinct species, and has been distributed, I believe, as H. scabrellum Mitt ined 
I have ventured, therefore, to make use of that name, although I am unable 
to consider the plant specifically distinct from E. tenellum. The fact that the 
seta is sometimes nearly smooth, and at others, indeed, entirely so appears to 
me to point strongly towards the varietal nature of the condition and I 
can find no other constant character to separate it. It is identical" with 
H. Utoreum De Not., under which Braithwaite describes it, giving certain 
slight distinguishing characters apart from the rough seta, some of which I 
cannot verify on my specimens (eg., the relative length of the perichaetial 
bracts m this and E. tenellum), and the others (length of leaf and nerve) in mv 
experience are very unreliable. y 
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The setae show great variability as to roughness, some being as scabrous v 
as in E. curvisetum and the allied species, while others on the same tufts may 
be found practically smooth, intermediate states, however, being the most 
frequent. As a rule, but not invariably, the tufts' are much laxer, less silky, 
of a deeper green, and with shorter leaves than is usual in E. tenellum ; indeed, 
agreeing closely with the form of the species described by Schimper (Syn. Ed. 
II.) as frequently occurring in the northern parts of Central Europe. In 
this form the variety bears a very close resemblance to E. curvisetum ; but in 
every specimen I have examined the leaves exhibit a finer, almost setaceous 
acumination, with longer nerve and longer, quite different cells from those of 
E. curvisetum ; while some of the specimens show exactly the normal and very 
distinct, dense, silky habit characteristic of our present species. In our 
localities it is described as usually growing on wood, branches, etc., near the 
ground, but Mr. Nicholson informs me he also finds it on trunks of trees as 
much as five feet from the base, and it occurs also, though less commonly, on 
flints and bricks. 

11. Eurhynchium myosuroides Schp. ( Hypnum myosuroides 
L. ; Isothecium myosuroides Brid., Braithw. Br. M. FI ; 

I. subglaciale Stirt. in Ann. Scot. Nat. Hist, ix, 179) (Tab. 
LIV. L.). 

Primary stem stoloniform, creeping, secondary erect or 
ascending, sub-dendroid , 1-2 inches long, the branches being as a 
rule crowded at their summits, usually curved and more or less 
pointing one way , and somewhat complanate, acute, attenuated, 
or even ftagelliform ; forming pale or yellowish green, rather 
robust tufts, somewhat glossy. Leaves of the secondary stems 
cordate-ovate or widely ovate-oblong , from a wide often excavate 
base, rather suddenly contracted to a short or rather long , fine acumen, 
concave, denticulate almost all round , nerve reaching about half- 
way or more, often very faint or almost wanting ; branch-leaves 
narrower, imbricated or homomallous, oblong-lanceolate, more or 
less acuminate , not plicate nor decurrent, nerved to above the 
middle. Cells linear, at times somewhat vermicular, 5-10 times 
as long as broad, obtuse, with the walls firm and somewhat 
incrassate, at apex rather shorter and wider, at basal angles 
distinct , small , sub-rectangular , 2 ~g times as long as wide , opaque , 
forming small , well-defined , opaque or orange auricles. Peri- 
chaetial bracts squarrose, longly acuminate. Seta rather short, 
slender ; capsule orange-brown , thin-walled , slightly inclined , 
curved , small ; lid conical, acuminate, or shortly rostellate. 
Cilia moderately long, not appendiculate. Dioicous. 

Var. fl. rivulare Holt. Robust, rigid, often orange-brown ; 
branches frequently strongly curved ; leaves shortly pointed to 
almost obtuse, closely imbricated. Fruit rare, rather large. 

Var. y. brachythecioides Dixon, Journ. of Bot., 1902, p. 379 
(Isothecium interludens Stirt. in Ann. Scot. Nat. Hist, ix, 178). 
Very robust, 3-5 inches long, primary stems scarcely stoloniform, 
secondary irregularly branched , not dendroid, branches straight, 
very rarely decurved ; branch-leaves resembling the stem-leaves, 
large, with rather abrupt, long, fine points. 

Q 
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Hab. Rocks and stumps of trees, frequent, especially in sub-alpine 
districts. Var. p on boulders by mountain streams, not infrequent. Var. y 
Scotland ; Ireland ; rare. Fr. autumn and winter. ' * 

A very variable plant, sometimes being very robust, at others extremely 
slender with delicate, filiform branches. The seta is very persistent and old 
capsules may usually be found in company with those of the present year. 

This species most resembles EuvkyncMum myurum, and some forms are 
difficult to distinguish in the barren state ; but the yellowish colour of the 
present plant, the more attenuated branches, acuminate leaves more strongly 
denticulate, and the longer, not quadrate angular cells are usually sufficient to 
distinguish it ; and, when fruiting, the squarrose-pointed perichaetial bracts 
and inclined, more arcuate capsules. With that exception it is not a difficult 
plant to recognise, at least with the microscope ; the areolation, and especially 
the small obscure angular cells, being very different from that of almost all our 
pleurocarpous mosses with single-nerved, acute leaves. See however the note 
on Brachythecium caespitosum. 

The var. rivulare is a very distinct and handsome plant ; the colour, and 
the short, broadly pointed, closely imbricated leaves, rendering the branches 
almost julaceous, are very striking ; it passes however into the type by a 
gradation of forms. It is very abundant by some of the Welsh mountain 
streams. 

The var. brachythecioides is also very distinct, much more robust than the 
ordinary form, and quite without the typical dendroid habit ; in branching it 
resembles a Brachythecium. The most striking feature is the form of the 
branch-leaves, which do not taper gradually to a rather wide point as in the 
other forms, but are somewhat abruptly fine-pointed like those of the stem 
Dr. Stirton has it from several localities in the Scotch Highlands. 

Other varieties are the var .filescens Ren., an extremely slender, attenuated 
form, united by Limpricht with other small forms under var. cavernarum Mol 
Var. tenuinerve Kindb. has widely cordate stem-leaves with long setaceous- 
points, and weak nerve j var. debile Braithw. is a slender variety with oblong- 
lanceolate, entire branch-leaves. 6 


12. Eurhynchium myurum Dixon ( Hyfnum myurum Poll 
Isothecium viviparum Lindb., Braithw. Br. M. FI. ■ 
Isothecium myurum Brid., Handb. Ed. I.). (Tab. LIV. K.)’. 

In large pale or yellowish green, rather rigid, glossy patches. 
Secondary stems erect or drooping, with numerous somewhat 
crowded branches pointing in one direction, curved, usually terete 
when dry, with the leaves imbricated, or longer, attenuated and 
sub-flagelliform, with laxer leaves. Leaves concave, widely ovate- 
oblong, acute or shortly or widely apiculate, rarely shortly piliform- 
acuminate , those of the branches smaller, less acuminate * 
margin plane or very slightly recurved at base, above involute at 
apex shghtly denticulate ; nerve thin and narrow, rarely stout 
sometimes slightly forked above, reaching to the middle of the leaf 
or slightly higher ; cells of the greater part of the leaf narrow- 
linear, obtuse, vermicular, incrassate, about 6-10 times as long as 
broad ; towards mid-base more elongated, above shorter at apex 
wide and shortly-rhomboid at basal angles wide, ’rounded- 
quadrate or shortly oblong, 1—2 times as long as broad, often yellowish, 
©paque, forming minute auricles ; a few rows at margin above 
these short, sub-quadrate. Perichaetial bracts sheathing, acum- 


110 . EURHYNCHIUM. 


467 


inate, erect, with the points only slightly divergent. Seta smooth ; 
capsule orange-brown, erect , elliptic-oblong or oblong, with a 
short neck ; lid rostrate, straight or slightly curved ; peristome 
small, cilia very short. Dioicous. 

Var. /3. minus B agnail, Notes on the Flora of Warwickshire, 
p. 40 ( Isothecium myosuroides var. minus Braithw., Br. M. FI.). 
Very slender ,. leaves very small , acute ; areolation laxer , with 
the walls less incrassate. 

Hab. Trunks of trees ; more rarely on rocks or earth. Common. The 
var. ft in several localities in Warwickshire (Bagnall) ; Northamptonshire 
{Dixon). Fr. spring. 

I have adopted what may be thought the somewhat bold course of uniting 
this species with Eurhynchium. The unsatisfactory plan of separating two 
so obviously allied plants as this and the last species is evident ; a slight 
difference in the inclination of the capsule being practically the sole title 
to generic distinction. Nor do I think the sub-dendroid habit and form of 
capsule j ustify us in separating the whole group from Eurhynchium as an 
independent genus. E. myurum , although dicicous, is frequently found 
fruiting, and is therefore easily known from all its allies except Eurhynchium 
myosuroides. The latter plant bears a great resemblance to it, but is clearly 
distinct in its spreading, almost squarrose, perichaetial leaves ; the capsule 
also is usually more inclined and. curved, the branches more slender, attenuated 
and flagelliform, the stem-leaves as a rule wider and all the leaves much 
more acuminate ; these last characters are however less constant. A more 
reliable character in the barren plant is probably the form of the angular 
cells, which in this are distinctly shorter, irregularly rounded or sub-quadrate ; 
but even this character is at times somewhat ill defined. The marginal rows of 
sub-quadrate cells above the angular groups will often be a guide, and the leaves 
are as a rule more oblong, or even sub-obovate, as compared with those of the 
last species. ■ Some forms are somewhat like Brachythecium caespitosum , 
but the leaves are less concave and the areolation is different. Pterogonium 
gracile differs in the more regularly terete branches with wider, more closely 
imbricated, two-nerved leaves. 

A large form with obtuse, julaceous branches is known as the var. robustum 
B. & S., but I have seen no British forms approaching the very large plant that 
occurs on the continent. The var. minus described above appears also 
worthy of notice, differing as it does from the type not only in the small size, 
but in the distinctly laxer cells ; the latter character is however variable. 
Braithwaite ranks it under the last species, but the habit and especially the 
basal areolation seem to place it here. 


13. Eurhynchium circinatum B. & S. ( Hypnum circinatum 
Brid., Braithw. Br. M. FI.) (Tab. LIV. M.). 

In smooth, dense tufts, bright green , often becoming 
yellowish when old. Primary stems creeping, stoloniform, 
secondary ascending, curved , about 1 inch long, with numerous ; 
crowded branches at their summits, which are strongly arcuate - 
decurved , very short, slender and cylindrical, or julaceous. Leaves 
of the secondary stems minute (J-i | line), widely ovate , shortly 
and widely, often obtusely acuminate, lightly plicate when dry ; 
of the' branches narrower, oblong-lanceolate, acute, crowded. 
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erecto-patent when moist, closely appressed and imbricated when 
dry , rendering the branches terete and cylindrical, or with the 
leaf-points a little falcato-secund ; margin recurved at base , 
coarsely denticulate at apex, more finely below ; nerve very 
strong and wide , reaching nearly to apex. Areolation very short , 
median elliptic-rhomboid, 3-4 times as long as broad, the walls 
firm, somewhat incrassate ; shorter at apex, at base and angles 
short, irregularly quadrate, rather opaque, covering a large 
area. Seta short. Capsule ovate-oblong, oblique ; lid with a 
moderately long beak. Dioicous. 

Hab. Rocks, principally calcareous ; South of England, Wales and 
Ireland, rare. Fr. spring, not found in Britain. 

Resembling in habit small forms of Pierogonium gracile, but more slender 
with shorter, more curved branches, and very different in the single-nerved 
leaves. From the next species it differs in the densely crowded, not shining 
leaves and strongly curled, more slender branches. From all the other species 
of the genus it differs in its short firm areolation ; and indeed it is not likely, 
from its habit alone, to be confused with any other plant. The fruit is very 
rare, but is found in some abundance in certain localities in the South of 
Europe. 


14. Eurhynchium strigosum B. & S. (Hypnum strigosum Hoffm., 
Braithw. Br. M, FI.) (Tab. LIV. N.). 

Allied to the last species; differs in the branches less 
fasciculate, more robust, more erect and less curved , the tufts 
more straggling and of a bright shining green ; the branch-leaves 
less closely imbricated, more spreading when dry, variously 
pointed or more usually obtuse ; margin plane ; nerve rather 
thinner and often shorter ; median cells longer and much 
narrower, linear, or linear-rhomboid, 6-12 times as long as broad . 
Dioicous. 

Var. [ 3 . diversifolium Lindb, ( Eurh . diversifolium B. & S., 
Schp, Syn.). More densely tufted, branches erect, julaceous ; 
branch-leaves closely imbricated, erect, not spreading when dry, 
obtuse, denticulate throughout the greater part of the margin ; 
seta and capsule shorter. 

Hab. Stones, roots of trees. Sec . Cornwall (Tozer), according to 
•specimens in Herb. Hook. The var. p, Scotland ( Fergusson ). Fr. winter ; 
not found in Britain. 

Until recently the specimens in Hooker's Herbarium, mentioned above, 
formed the only record of this species, widely spread upon the continent, in our 
islands. It has since been found, however, by the Rev. J. Fergusson, in a 
single locality in Scotland, and I have a specimen gathered under his guidance 
by the Rev. H. G. Jameson. This undoubtedly belongs to the var. 
diversi folium as understood by Boulay and Husnot, though a comparison of 
their descriptions with that of E. diversifolium in Schimper (Synopsis, Ed. II.) 
Would lead one to suppose that the latter author had a somewhat different 
conception of the variety from that which the later writers have in view ; 
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at any rate Schimper lays stress on characters of which the latter take no 
account, while the principal characters which they describe are equally applied 
to a great extent, by Schimper, to the var. imbricatum of E. strigosum . In 
short, Boulay and Husnot make the var. diver sifolium simply a more marked 
form of the var. imbricatum (var. praecox Wahl.), while Schimper evidently 
considered that it had other distinctive characters. Whether or not they are 
right, however, in applying Bruch and Schimper’ s name to it, their variety 
certainly rests on somewhat more satisfactory characters ; but it must be 
pointed out that obtuse branch-leaves are by no means confined to this forni. 
In several specimens from N. America I find them quite as obtuse on the more 
robust, straggling form with spreading, not erect nor julaceous branches 
having the leaves somewhat distant and widely spreading when dry ; nor 
is the striation of the leaves, which is a character frequently occurring in this 
species, confined to one peculiar form, as Schimper’s description would seem to 
imply. In fine, it is questionable whether the above varietal forms are capable 
of at all exact definition. Even among the markedly '‘julaceous” plants 
from Scotland I have found one stem with the loose habit and spreading, 
somewhat distant leaves of the type. 

E. strigosum is closely allied to the last species, but is a much more 
variable plant ; it may usually be known by the more or less obtuse branch- 
leaves from stunted forms of E. praelongum and other species, while from 
E. circinatum it is best distinguished by its straighter branches and longer, 
narrower median cells. It sometimes occurs in straggling patches of a vivid 
shining green with the leaves very loosely set and spreading even when dry, 
but the var. diversifolium is smaller, with cylindrical, straight, or curved 
branches, the leaves much more crowded and imbricated, and then at times it 
very closely resembles the preceding species. 

15. Eurhynchium striatum B. & S. (Hypnum striatum Schreb., 
Braithw. Br. M. FI.) (Tab. LIV. O.). 

Robust , in large masses, deep green or yellowish, glossy ; 
stems rigid, arched or procumbent, 3-6 inches long, divided, with 
numerous, more or less pinnate, erect or ascending branches, 
which are robust and obtuse, with crowded leaves, or more 
j slender and attenuated, with the leaves more spreading. Leaves 
rigid, large , f~i line long , usually much spreading both wet and dry ; 
sometimes erecto-patent and imbricated when dry, but scarcely 
erect or appressed , deeply striate with straight plicae when moist 
and especially when dry, glossy, widely cordate-triangular , gradually 
tapering to an acute but not attenuated point ; branch-leaves 
narrower, triangular, more longly but widely acuminate ; all, 
at the base, from a narrow, slightly decurrent insertion, widely 
cordate and auriculate, sharply serrate all round , margin slightly 
recurved at the base only, nerve rather strong, reaching about 
| the length of the leaf ; areolation linear, sub- vermicular, 
8-15 times as long as wide, with firm walls, obtuse ; rather 
shorter at apex, at mid-base scarcely altered ; cells at angles wide , 
oval-rectangular, few , rather large , more or less pellucid , forming 
small, not very distinct auricles. Seta long, 1-1 \ inches, stout ; 
capsule large , chestnut brown, oblong-cylindrical, arcuate; 
lid longly subulate-rostrate ; annulus broad, of 3 rows of cells. 
Dioicous, or occasionally with the male flowers attached by radicles 
to the fertile plant. ,• 





* Eurhynchium meridionale De Not. (Hvpnum meridionale 
Schp., Braithw. Br. M. FI.) (Tab. LV.~ A.). • 

Smaller, in dense tufts , stems prostrate, branches short, often 
erect and crowded, not attenuated ; bright or yellowish green 
glossy. Leaves very widely spreading, often almost at right 
angles to the stem, ftexuose or undulate when dry, more lonely 
and finely acuminate. Cells extremely narrow, the angular verv 
numerous, smaller. J 

t ■, ?, AB ' x Lil F estone walls at Wells, Somerset, 1886 (. Binstead ). Portland 
Isle, Dorset. Fr. winter. ' 

I admitted this plant originally on the authority of Dr. Braithwaite 
A specimen of the Wells plant which Mr. Binstead kindly sent me proved to be 
only a rather small form of E. striatum ; but this may perhaps not have been 
identical with the original plant. The status of the species as a British plant 
however, has been recently set satisfactorily at rest. ' An undoubted specimen 
West’s herbarium, collected on the Isle of Portland by 
W. C P. Medlicott, and the plant has since been re-found bv Sherrin and others 
growing m some quantity about Portland. “ 6 S 

™ is A distinctl y southern and Mediterranean plant, reaching 

th n ?^ m •f ra ?. C ®’. S0 t ar as 1 am aware - than tlle Landes south of 
Bordeaux. It is quite distinct m its habit and the long-pcinted snreadinff 
leaves, more undulated but less regularly striate when dry, from both E 
striatum and E. stnatulum. 


16. Eurhynchium striatulum B. & S. ( Hypnum stnatulum 
Spruce, Braithw. Br. M. FI.) (Tab. IN. B.). 

Primary stem creeping, secondary divisions erect or ascending 
more or less dendroid, the branches being somewhat fasciculate 
towards their summits, more or less arcuate and pointing in the 
same direction, as in E. myosuroides ; much more slender them 
m the last species dark or olive green ; stems about two inches 
long. Leaves cordate-triangular or cordate-ovate, 4~f line long more 
narrowly and usually more longly acuminate than in E. striatum 
less strongly and distinctly striate, less spreading when dry 
open erect and closely imbricated ; nerve, for the size of the leaf" 
stronger ; cells shorter and, proportionately, wider, 6-1G times 
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Hab. On the ground, rocks, etc., in woods. Common. Fr. late autumn. 


E. striatum is a very distinct species ; the triangular leaves, strongly and 
regularly plicate when dry, and very rigid and regularly imbricated all round 
the branches, give it a marked appearance of its own. It is, perhaps most 
like Hylocomium brevirostre in habit, but that plant will at once be recognised 
by the numerous paraphyllia and the abrupt, fine acumen of the leaf ; in the 
present plant the point is always wide, often so much so that to the eye the 
leaf appears obtuse. It also somewhat resembles robust forms of Brachythe- 
emm rutabulum, but the leaves are, on examination, of a quite different 
shape, strongly and regularly striate, and the areolation, smooth seta and 
longly rostrate lid are of course conclusive. The differences between this and 
the following species and subspecies are given below. 
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as long as wide, all basal short , wide , irregularly quadrate-elliptical, 
small , opaque , forming distinct dark auricles reaching to the nerve. 
Seta short, -J-f inch, capsule short, oval-oblong ; annulus narrow , 
of a single row of cells. Dioicous. 

Hab. Shady rocks, etc., rare. Principally in the South of England. 
Fruit rare, winter. 

Although allied to the last species, and in some respects much resembling 
it, this moss is not so difficult to separate from it as is, perhaps, usually 
supposed ; I have indeed seen no specimens which could not be separated 
with the lens alone, although I have frequently seen small forms of E. striatum 
labelled E. striatulum, indicating a general supposition that the two are much 
alike. The present plant is a far more slender moss, and smaller in all its 
parts, with the branching much like that of E. mysuroides , and indeed with much 
the habit of that species ; the leaves much smaller than those of E. striatum , 
more finely acuminate, more appressed when dry in general ; and frequently of a 
different form. Those of E. striatum are always markedly triangular, the sides, 
above the rounded, cordate base being almost straight to apex, while in the 
present species they are often, though not always, rounded above, so that the 
leaf then has a decidedly oval outline. The most marked and constant 
difference, however, is in the areolation, especially that of the base ; E. 
striatum and E. meridionale never showing the band of opaque, dot-like cells 
filling up the whole base of the leaf to the nerve, which is characteristic of the 
present plant ; and the upper cells in those are distinctly longer, and in propor- 
tion narrower. The leaves in this are also somewhat less glossy. 

E. striatulum is indicated from the Scotch Highlands ; I have, however, 
seen no Scotch specimens ; it is distinctly a southern species, and its chief 
distribution is throughout the Mediterranean region of Europe. 


17 . Eurhynchium rusciforme Milde (Hypnum , rusciforme 
Weis, Braithw. Br. M. FI. ; Rhynchostegium rusciforme 
B. & S., Schp. Syn. ; H. ruscifolium Neck.) (Tab. LV. C,). 

In large, robust tufts, bright or deep green, often blackish, 
especially at base, when dry glossy with a bright metallic sheen . 
Stems prostrate or pendulous, irregularly divided, often very 
long, 2-6 inches, irregularly branched ; branches few or numerous, 
erect and arched, or long, straight, and parallel with the stem ; 
short, robust and obtuse, or longer, more slender and often much 
attenuated ; rather rigid, or moderately soft. Leaves usually 
large , |-j|- lines long , more or less concave, very widely ovate , 
shortly and more or less widely pointed , in some forms obtuse ; 
margin plane, regularly denticulate all round ; nerve very thick 
at base , reaching § the length of the leaf. Cells very long and 
narrow , linear- vermicular, obtuse, incrassate, 10-20 times as long 
as wide , chlorophyllose and usually somewhat opaque, shorter at 
apex ; at extreme base large, wide, elliptic, the walls strongly 
incrassate and porose , occupying all base of leaf, but reaching 
higher at margin than at middle, usually chlorophyllose and 
opaque. Seta rather short, about J-inch in length, flexuose ; 
capsule horizontal, oval-oblong, rather large, lid with a long 
curved beak Autoicous. 
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Var. j8. alopecuroides Brid. Aquatic ; in dense brown or 
blackish mats ; stems floating with almost simple , slender , 
cylindrical or terete often attenuated divisions ; leaves small , 
concave, often sub-obtuse , closely imbricated , spreading , 
erect and frequently appressed when dry. 

Var. y. atlanticum Brid. Stems robust , denuded at base, 
divisions and branches curved to one side, rigid ; leaves secund , 
homomallous , large. 

Hab. Rocks and stones in and near streams ; often submerged. 
Common. The var. jS submerged, in mountainous streams ; the var. y in 
waterfalls ; both varieties mostly sterile. Fr. autumn. 

A very distinct species, though more easily recognised from its general 
habit and appearance than from easily defined structural characters. The 
leaves, although often slightly twisted when dry, are of firm texture, and 
vary little in general outline, nerve, and areolation, though very variable in 
size, direction, and degree of acuteness ; it is a more robust plant than any of 
its allies, and its habit is constantly more or less aquatic. Many varieties, 
besides those mentioned above, are described, but these appear to be the 
best marked ; the leaves vary much in direction, being sometimes spreading 
. and squarrose, even when dry, sometimes closely imbricated, often very 
concave. The vars. prolixum and inundatum Brid. do not appear on the 
whole to be so well marked as the varieties described above, and as to the 
former at least it is very difficult to get an idea from the descriptions of what 
it really is. The var. alopecuroides is a very distinct form, often of a coppery 
brown, occurring in mountain streams, with the leaves small, rounded-ovate, 
often obtuse, concave, closely imbricated, so that the branches are almost 
julaceous, soft and slender ; it is the same form which Wilson describes in the 
Bry. Brit, from Leixlip, Ireland. A comparison of Bridel's description and 
notes on the var. alopecuroides leaves no doubt that Wilson is right in referring 
it to this variety, and the name should be retained (in preference to var. 
prolixum Turn.) on account of its priority, as well as its appropriateness 
and avoidance of ambiguity. The variety is I think as marked as any described 
under this species. I have it from more than half-a-dozen different localities, 
from N. Wales to Sutherland, in nearly all maintaining its characters with a 
great degree of constancy. 

The var. atlanticum is also a marked variety, with very robust curved 
branches, and large, strongly homomallous leaves. 


18. Eurhynchium murale Milde ( Hypnum murale Hedw. 
Braithw. Br. M. FI. ; Rhynchostegium murale B. <& S,, 
Schp. Syn.) (Tab* LV. D.). 

Short, in low dense patches ; stems divided, 1-2 inches long, 
prostrate ; divisions irregularly pinnate, with short , sub-erect, 
straight or slightly curved, obtuse or sub-acute but not attenuated 
branches, somewhat rigid, often sub-julaceous ; ' glossy green y 
often becoming reddish. Leaves more or less crowded, erecto- 
patent, when dry somewhat divergent or closely imbricated, 
sometimes sub-secund, very concave , sometimes slightly plicate 
when dry, J-f line long, rarely longer, widely elliptical-oblong , 
rounded at apex and obtuse , apiculate or very shortly and widely 
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pointed , not finely acuminate , narrowed at base ; margin entire 
or slightly sinuose below, faintly, rarely more strongly, denticulate 
at apex ; nerve wide at base, then becoming slender, reaching 
half-way or more. Cells linear-rhomboid, tapering but not 
acute, 8-15 times as long as wide, chlorophyllose, the walls firm ; 
above shorter and wider, often very short at apex ; at base 
laxer, the angular large, sub-rectangular, often hyaline, forming 
more or less distinct , inflated , somewhat pellucid auricles . 
Perichaetial bracts entire , nerveless. Seta J-l inch long ; capsule 
reddish brown, black when old, oblong-cylindrical, arcuate ; 
peristome large, orange. Autoicous. 

Var. /3. complanatum B. & S. Stems more elongated with 
fewer branches ; leaves sub-complanate, less concave. 

Yar. y. julaceum B. & S. Branches short, julaceous, obtuse ; 
leaves densely imbricated , cochleariform, obtuse. 

Hab. Rocks, base of walls, etc., in shady situations ; common. The 
vars, more rare. Fr. late winter. 

Usually known without much difficulty by its shining, close tufts, of a 
somewhat rigid texture, generally with a rusty reddish tinge, the branches 
usually more or less obtuse and julaceous, and the leaves always concave, 
so that they cannot be flattened out without splitting, at apex often cucullate, 
never longly nor finely acuminate, usually only very slightly acute. The’ 
fruit is usually produced in great abundance. The plant is distinctly a lowland 
one, rarely found at high altitudes, and it is always a rock-growing plant, 
preferring shady, moist situations, never or very rarely growing on trees. 

It has some resemblance to Bvachythecium caespitosum and B. illecebrum ; 
the former however has usually (but not always) more slender branches, 
and the leaves are less concave, and more longly and acutely pointed ; while 
the latter is a less glossy terrestrial plant of softer texture, the leaves usually 
larger, with more vermicular, narrower cells less tapering at the ends and less 
chlorophyllose. The fruiting characters are quite different. 

The branches are often markedly julaceous, and it is difficult to draw the 
line between the type and the var. julaceum . 

19, Eurhynchium confertum Milde ( Hypnum confertum Dicks., 
Braithw. Br. M. FI. ; Rhynckostegium confertum B. & S., 
Schp. Syn.) (Tab. LV. E.). 

In low, dense tufts, dull or (especially the tips of the branches) 
bright green, not very glossy, slender. Stems short (about 1 
inch), irregularly branched, prostrate and adhering by radicles , 
branches slender, short, variously directed. Leaves not crowded, 
erecto-patent, usually somewhat secund, often strongly so, small, 
about | line in length , concave, ovate, ovate-oblong or ovate- 
lanceolate, shortly acuminate, denticulate over the greater part 
of the margin, nerve reaching usually above the middle ; areolation 
resembling that of E. murale , the angular rather less distinct. 
Perichaetial bracts denticulate , thinly nerved. Seta about half 
an inch long, capsule short, ovate-oblong, brownish ; peristome 
rather small. Autoicous. 
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Hab. Stones, stumps of trees, etc., in shady places ; common. Fr.. 
winter. 

Allied to the last species, but differing in habit, the more pointed, less 
concave leaves, non-julaceous branches, and other points. It resembles 
Brachythecium velutinum in appearance, but has wider, less longly acuminate 
leaves, the seta smooth, the lid long-beaked, etc. It very frequently grows 
mixed with Amblystegium serpens. 

A robust form with complanate leaves has been distinguished as var. 
serrulatum Brid. ; it is quite distinct from the N. American H. serrulatum 
Hedw. 


20, Eurhynchium megapolitanum Milde ( Hypnum mega - 
politanum Bland., Braithw. Br. M. FI. ; Rhynchostegium 
megapolitanum B. & S., Schp. Syn.) (Tab. LV. F.). 

Allied to E. confertum , of which it has been considered a. 
variety, but very different in habit ; much more robust , in looser 
tufts , not adhering to the substratum by radicles , though the stems, 
may bear radicles at times ; divisions long, 1-3 inches, more 
branched ; pale or yellowish green, shining. Leaves more or less 
closely imbricated, appressed or divergent when dry, faintly 
or sharply denticulate, larger , J—J line long , rapidly narrowed 
and constricted at base, decurrent , widely ovate, rapidly narrowed 
to a rather long, narrow, sometimes half -twisted acumen ; branch- 
leaves narrower, ovate-lanceolate, acuminate. Areolation 
resembling that of E . confertum , or rather wider, the angular cells 
more numerous and more distinct, usually opaque, often reaching 
to the nerve. Seta usually longer, often attaining 1 inch, or more,. 
flexuose. 

Hab. Stony and sandy ground, rarely on walls. Rare. Fr. winter. 

Although allied to the last this appears to be quite distinct, and is so 
different in habit that it is not so likely to be mistaken for that as for some other 
species, e.g., certain species of Brachythecium. It is, however, usually to be 
found in fruit, and there is then no difficulty in recognising it ; and when 
barren may generally be known from any of the above-mentioned plants by the 
form of the leaf and basal areolation, which is more distinctly marked oh 
from the rest of the cells than is usual in Brachythecium. The leaves are- 
sometimes spreading and sub-complanate, sometimes densely imbricated and 
appressed so that the branches are terete. 

It occurs, perhaps most frequently, on sandy and stony sea-shores. 


21. Eurhynchium rotundiioiium Milde (Hypnum rotundifolium 
Scop., Braithw. Br. M. FI. ; Rhynchostegium rotundi - 
folium B. & S.) (Tab. LV. G.). 

In small, soft, straggling tufts, stems creeping, with irregular, 
arched or sub-erect branches, dull green. Leaves loosely imbri- 
cated, when dry not appressed but shrinking and twisted , sof 
and flaccid , ovate or rounded ovate , shortly pointed, faintly 
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denticulate above, not concave, nerve thin, reaching to 
middle ; areolation very lax and wide , thin-walled, rhomboid- 
hexagonal, 12-15 /x wide, 3-5 times as long, laxer and sub- 
rectangular at base, but not distinct at angles. Seta short, 
capsule small, oval-oblong. Autoicous. 

Hab. On the ground in stony places, by roadsides, etc. ; very rare. 
Near Wells ( Binstead ) ; Stroud (Holmes and Elliott). Fr. winter. 

This very distinct species was added to our moss -flora a few 
years ago, by the Rev. C. fi. Binstead. The short, rounded, flaccid 
leaves with extremely large cells render it a very marked plant ; the cells in all 
the previously described species of the genus being less than half the width, 
and often much narrower. 


111. SEMATOPHYLLTJM Mitt. 

Slender mosses with creeping stems, resembling Eurhynchium 
(Rhynchostegium B. & S.). Leaves often secund or sub- 
complanate, nerveless or shortly two-nerved, areolation narrow, 
with 5-8 large, inflated, pellucid cells at extreme basal angles. 
Capsule small, oblong, lid with a long slender beak, seta usually 
smooth. 

Deriv. — aT^aro-^emato), mark, character, and <f>v\\ ov 
(phyllon) a leaf, from the distinct leaf structure. 

A rather large and very natural genus, distinguished from 
Eurhynchium by the nerving and the large vesicular angular cells, 
from Hypnum, Plagiothecium and Amblystegium by the subulate 
lid. The generic name was somewhat unfortunately chosen by 
Slitten, since the authors of the Bry. Eur. defined and separated 
the species of the group as a sub-genus of Rhynchostegium under 
the name of Rhaphidostegium, which name might well have been 
retained for the genus. 

f Leaves narrowly ovate-lanceolate, acuminate, almost entire... 1. demissum 
\Ls. widely ovate or rounded, widely pointed, denticulate 2. micans 


1. Sematophyllum demissum Mitt. (Hypnum demissum Wils. ; 

Rhynchostegium demissum B. & S., Schp. Syn. ; 

Plagiothecium demissum Dixon, Handb. Ed. I.) (Tab. 

LV. H.). 

In dense, depressed or drooping tufts, pale yellowish green or 
golden, shining ; stems prostrate or pendent, with short, 
irregular, slightly spreading or parallel branches ; slender, 1-3 
inches long. Leaves imbricated all round the stem or more 
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commonly secund , hardly altered when dry, losely set, narrowly 
ovate or oblong-lanceolate from a narrow , not decurrent base , shortly 
and rapidly acuminate, with usually a bright orange base , 

obsoletely denticulate, somewhat concave ; nerveless or with 
faint traces of a single or double nerve ; margin reflexed below ; 
cells narrowly linear-rhomboid, tapering, 8-12 times as long as 
broad, slightly laxer towards base ; at mid-base two or three rows 
usually bright orange ; angular cells large , hyaline , very few , 
a few marginal above these small, quadrate ; median basal cells 
enlarged , rectangular , orange. Seta slender, flexuose, sub-erect 
or ascending, capsule small, lid conical with a long beak. 
Autoicous. 

Hab. Wet, shady rocks, very rare ; S.W. Ireland ; N, Wales ; Keswick. 
Fr. autumn. 

This very rare and distinct plant is only found in Britain in the localities 
» above-mentioned. It is very distinct in habit, mode of growth and especially 
in the basal areolation. Plagiothecium Muehlenbeckii shows a somewhat 
similar structure, but is known by the non-rostrate lid, striate capsules, and 
longly acuminate, toothed leaves. S. demissum grows on the inclined faces 
of rocks in wet situations, often turning a bright golden brown ; it is usually 
closely attached to the surface of the rock. The fruit, which is rather small 
for the size of the plant, is somewhat copiously produced all along the stems. 

It is a larger plant than the next, with quite different leaves. 


2. Sematophyllum micans Braithw. (Hypnum micans Wils. 
non Swartz, Handb. Ed. I, et plur. auct.) (Tab. LV. I.). 

Extremely slender , prostrate , 1-2 inches long, with few, 
procumbent or ascending, short, filiform , sometimes flagelliform 
branches, forming glossy, thin, flat patches of a golden green. 
Leaves erecto-patent or secund and pointing upwards, minute , 
hardly J-line long, very widely ovate or rounded , shortly and 
broadly but acutely pointed, concave ; margin narrowly reflexed 
below, distinctly denticulate , principally in the upper half ; nerve 
short and double, or none. Cells short, linear, rather incrassate, 
'6-10 times as long as wide, angular 6 to 8, smaller than in the 
last species , 15-18 (x in diameter, sub-quadrate, hyaline or golden, 
peaching some distance up the margin and towards the nerve ; 
above passing abruptly into the narrow, linear-rhomboid cells. 
Capsule small, lid rather shortly rostrate. Dioicous. 

Hab. On the face of wet rocks. Very rare ; South of Ireland ; North 
Wales ; Borrowdale ; West Highlands. Sterile in Britain. 

This extremely rare and pretty species forms delicate patches closely 
applied to the rock surface, resembling Hyp. cupressiforme var. filifovme , 
but of a more golden colour, and quite different on closer inspection. The 
discovery of operculate capsules in the Alleghany Mts., U.S.A., has proved 
that it is out of place in Hypnum, and it finds its natural home in the present 
genus, side by side with S. demissum , than which it is a more delicate plant, 
with wider, sub-orbicular leaves and different basal areolation. It is quite 
distinct from any other of our mosses. 
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Herzog describes (Rev. Bry. 1901, p. 76) a var. badense , more robust, 
with well-defined double nerve 'and larger angular cells (30 fi in diameter); 
This is ‘the only record of the plant on the continent ; it is not rare in some 
parts of the U.S.A., where it has been known as Hyp. (Rhynchostegium) 
Novae-Caesareae Aust. It is perhaps somewhat unfortunate that Austin’s 
specific name has not been kept up, as H. micans Wils. is antedated by 
H. micans Swartz (a species of Plagiothecium), and some confusion is likely 
to arise. The application of the Vienna Code may probably lead to the 
restoration of Austin’s name. 

British plants from Wales and Cumberland have been distributed as the 
var. badense , and appear to agree with the description ; but it does not seem 
to me a well defined variety. 


Stems irregularly branched, not pinnate. Leaves (in all the 
British species) complanate or secund and homomallous , ovate or 
oblong-lanceolate, often inserted obliquely and asymmetrical, two- 
nerved or nerveless , cells rhomboid-hexagonal or linear, usually 
very chlorophyllose. Seta smooth . Capsule slender , oblong- 
cylindric, more or less curved, smooth or striate ; lid apiculate, 
acuminate, or rostellate, rarely rostrate or obtusely conical. 
Peristome more or less perfect, pale. 

This genus is for the most part a very natural one, the greater 
number of species being very distinct in their flattened stems and 
branches with complanate leaves ; there are, however, a few 
intermediate species between this genus and Eurhynchium, which 
seem best placed here, as they come vfery near some of the species 
whose position in the present genus is undoubted. I have thought 
it best to place here the species usually known as Rhynchostegium 
depressum. Its affinity to Eurh. confertum is undoubted, but it 
is also very near some of the species of Plagiothecium in habit, 
etc., and the complanate, almost nerveless leaves give it a marked 
claim to be included here. In the absence of .marked structural 
characters in the fruit and in the areolation, to separate the genera 
of Hypnaceae, the character derived from the single nerve or 
otherwise would appear to be of considerable importance, judging 
from its constancy in some of the well-defined groups of Hypnum 
and in other genera of the Pleurocarps ; I have therefore thought 
it the soundest method of classification (and it is also by far the 
most convenient to students) to include under Eurhynchium only 
those species with a single nerve (usually correlated with non- 
complanate leaves), and to unite with Plagiothecium the double- 
nerved or nerveless leaved species having the leaves complanate 
or more or less secund and homomallous. The rostrate lid 
of the species in question is of course no objection to this 
arrangement, as in other species of Plagiothecium it is quite as 
long. 
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P. Muehlenbeckii and P. latebricola , approaching Semato- 
phyllum in the basal areolation, are distinguished by the shorter lid. 

From Amblystegium the present genus differs in the longer, 
more rhomboid areolation, the nerve always double or wanting, 
the complanate or secund arrangement of the leaves, and the lid 
frequently longly acuminate and acute. 

Deriv. — 77Aayto~(plagio) oblique, and Otjkiov (thekion) a 
little vessel ; from the usually oblique capsule. 


""Ls. concave, entire, abruptly piliferous. 4. piliferum 

Ls. not abruptly piliferous (either short pointed or if acuminate gradually 
w tapering and usually toothed) ....." 2 

r Ls. with angular cells enlarged, more or less decurrent 3 

^_Ls. without distinctly enlarged angular cells 7 

r Ls. over 1 line long, strongly complanate. 4 

^Ls. under 1 line long, indistinctly complanate or sub-secund.... 6 

r Ls. transversely^ undulate, plant robust, whitish 9. undulatum 

^Ls. notj^undulate 5 

Ls. glossy when dry ; celL 10-12 fi wide ; lid conical-acuminate 

8. denticulatum 

Ls. shrinking, hardly glossy when dry ; cells 15-18 /x wide ; lid rostrate 

8*. silvaticum 

"Ls. with serrulate acumen ; capsule striated 7. Muehlenbeckii 

JLs. entire" 1 ;] capsule smooth 10, latebricola 

’ Ls. strongly] complanate ; plant in flattened depressed tufts, or 

straggling 8 

Ls. more or less secund, or indistinctly complanate, tufts not flattened 

and depressed 10 

‘Ls. contracted to a fine acumen 9 

Ls. acute, scarcely acuminate, entire or finely serrulate...!", depressum 

entire, outer cells of stem large 3. Muellerianum 

usually with a few teeth near apex ; outer cells of stem narrow 

2. elegans 

fLs. with long serrulate acumen 6. silesiacum 

LLs, entire 5. pulchellum 


1. Plagiotheeium depressum Dixon (Hypnum depressum Bruch ; 

Rhynchostegium depressum B. & S., Schp. Syn. ; 

Isopterygium depressum Mitt., Braithw. Br. M. FI.) (Tab. 
LV. Jo- 
in smooth , shining , close tufts of a bright or golden 
green ; branches slender, procumbent , almost simple, short. 
Leaves not decurrent, sub -distichous, somewhat depressed on each 
side of the branches in two regular rows, or nearly complanate ; 
not crowded, hardly altered when dry, erecto-patent, oval- 
oblong, acute or shortly acuminate, concave, faintly (more rarely 
strongly) denticulate in the upper half ; nerve very short and 
double, or none ; cells linear-rhomboid, tapering at ends, 6-10 
times as long as broad, very chlorophyllose ; laxer and more 
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pellucid at base, the angular hardly distinct from the other basal 
cells. Seta short ; capsule oblong, lid longly and finely acuminate. 
Dioicous . 

Hab. Foot of trees and shaded rocks in calcareous districts ; not 
•common. Fr. very rare, winter. 

Much resembling Eurh. confertum and other mosses in general aspect, 
form of leaf, etc., this species may be known from all the species of 
Eurhynchium by its nerveless or shortly two-nerved leaves, and also by its 
smooth flat tufts with nearly complanate parallel branches ; from Flag, elegans , 
which somewhat resembles it, it is known by the less pointed leaves with 
wider areolation ; Plag. denticulatum has almost always larger leaves, with 
larger cells, and the leaves are decurrent and have the margin recurved 
towards base. SematophyUum demissum has quite different areolation, 
especially at the base, and is autoicous ; and the habit is quite distinct. 

The cells in P. depressum are faintly and minutely papillose, each cell 
having a row of papillae — not a single one — on its face ; this being the only 
European species in which such a structure is found, though it occurs in 
numerous, but not closely allied, exotic mosses. The papillae however seem 
to disappear more or less after gathering, and can only be seen quite satis- 
factorily in fresh specimens. They are best observed by viewing the back of a 
dry leaf, in profile, with a high power. 

2. Piagiothecium elegans Sull. (Hypnum elegans Hook. ; 

Isopterygium elegans Lindb., Braithw. Br. M. FI. Plag. 

Borrerianum Spr., Handb. Ed. I., et mult, auct.) (Tab. 
LV. K.). 

In smooth, low, dense silky patches of a pale shining green ; 
branches procumbent or ascending, mostly numerous, slender, 
pointing one way, almost simple, complanate. Stems 80-120 ju, 
rarely 150 p, in thickness, cells of outer layer thiclc-walled, narrow, 
scarcely wider than the basal leaf-cells. Numerous axillary , 
gemmiform branchlets are frequently present. Leaves sub- 
distichous, complanate , or slightly depressed, the points 
frequently pointing downwards , not curved upwards, J.ardly 
altered when dry and very glossy , J-| line long, ovate-oblong or 
oblong-lanceolate, gradually narrowing from about the middle, 
then quickly narrowed to a rather short, fine, sometimes flexuose 
acumen , rounded at base to a rather narrow, not decurrent 
insertion, one wing frequently inflexed, but plane at margin, 
entire except at the acumen, which is more or less distinctly 
denticulate, very rarely entire, most frequently with two or three 
distinct denticulations on each side some way below apex ; nerve 
double, short, frequently very faint ; occasionally longer and 
reaching half-way. Cells linear, pointed, very narrow , 20-30 
times as long as wide, about 80 p long and 4-7 /x wide ; almost 
uniform to base , or with a very few at basal angles sub-rectangular, 
but indistinct. Capsule shortly and widely oval , wide-mouthed 
and somewhat turbinate when empty, horizontal or sub-pendulous, 
hardly curved, smooth ; lid conical, obtusely pointed. Peristome 
yellow. Dioicous . 
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Var. /?. collinum Wils. Branches erect, leaves sub-secund . 


Hab. On the ground in woods, on non-calcareous rocks, etc. ; principallv 
in mountainous districts. Frequent. The var. B rare Fr very rar/ 
spring. • J ^ 

There has been much diversity of opinion as to the identity or non 
identity of our European moss with the American plant described by Hooker 
under the name of Hypnum elegans. Spruce, who first described the European 
plant, remained of the opinion that the two were distinct, pointing out dis- 
tinguishing characters ; but it seems to be shown that they are actually 
identical, and I have restored the original name. y 

P. elegans may usually be recognised without much difficulty by the 
small, non -decurrent, narrowly tapering leaves, and very narrow areolation 
P, silesiacum,' P . Muellerianum , P. denticulatum, and P. delves sum are the 
only ones which are at all liable to be confounded with it ; the differences 
between it and the two former are pointed out under those species. P 
denticulatum is as a rule larger, with larger, more shortly and widely pointed 
leaves, having muchlaxer areolation, the cells more than twice as long and 
twice or even four times as wide ; in the var. aptycJius however there is a 
much nearer approach to the present plant ; but the leaves are rarely so 
S lely t?A int . ed ' the cells > 80 far as 1 have observed them, are hardly ever less 
than 120 /x m length, usually 140-160 p in the smallest forms, and 5-7 a wide at 
least, whereas in the present species they are distinctly shorter and constantly 
narrow, while the basal areolation and structure is quite distinct, the present 
plant haying the leaves rounded and narrowed at base to the insertion and 
not decurrent, with the cells almost uniform to the base while in p 
denticulatum they are not rounded at the angles, but straight, decurrent* 
and with much laxer basal cells. The inflorescence is also an important 
character. The fruit is quite distinct, but is very rarely found, 

P. depressum is much like the present species in habit, but the leaves are 
S i f 1 not finely acuminat e, with much shorter and wider cells 

P. Muehlenbeckn differs in the inflated angular cells, autoicous inflorescence 
and striated capsule. 

P. elegans usually produces bundles Of fusiform offshoots in the axils of 
the leaves, bearing minute rudimentary leaves ; these are sometimes verv 
abundant and conspicuous, and may then be relied upon as a distinctive 
character, though they are not always present. 


3. Plagiothecium Muellerianum Schp. (Isopterygium Muelleri 
Lindb., Braithw. Br. M. FI.) (Tab. LV. £.). 

In pale _ or yellowish green, very glossy, lax patches, with 
long, straggling, simple, flattened branches, 1-2 inches long or 
more; frequently very slender with dense small-leaved flaeel- 
hform branchlets ; stems and branches thick, 150-200 M in diameter, 
,^ q A ently . 1 more >' ceUs of outer layer very large, thin-walled ’ 
lb-28 n wide, 3-4 times the width of the lower basal cells. Leaves 
rigid scarcely altered when dry, less divergent than in the allied 
plants, pointing forward and usually curved upwards at the points 
so that the surface of the frond is concave; ovate-lanceolate 
gradually narrowed upwards, then rather abruptly longly 
apiculate , concave, not decurrent; margin plane, quite entire; 
nerve double, extremely faint and short. Cells very narrow. 
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80-100 ft long and 3-5 ft wide, scarcely altered at base and angles. 
Capsule very small, smooth, erect or inclined, lid shortly and 
obtusely rostellate. Dioicous. 

Hab. In crevices of rocks and in rotting stumps at high altitudes, 
very rare; Perthshire; Argyllshire; Sutherland. Fr. late autumn, not 
found in Britain, 

A rare and till recently little understood moss, owing to its frequent 
appearance in a reduced flagelliform state, in which condition it resembles 
P. pulchellum var. nitidulum, with which it has been usually compared. 
In its typical growth however it is a very different and much larger plant, 
in its denser forms superficially resembling P. elegans, but as a rule of much 
more straggling growth, highly glossy, and always recognisable at once by the 
stout stem and the form of the frond, which is usually concave above, and 
always narrow in proportion to the length of the leaves, and quite distinct 
from any of our other species of Plagiothecium, P. silesiacum differing entirely 
in the much less rigid, more flexuose, toothed, longly acuminate leaves and non- 
complanate branches. The cells are narrower than in any of our other species, 
and the large “sphagnoid” outer cells of the stem will separate it in all its 
forms from the allied plants. (Tab. LV. L, shows these cuticular cells in 
juxtaposition to the basal leaf cells for comparison, but it must not be supposed 
that they are detached from the stem by the removal of the leaf). P. 
Muellerianum fruits very rarely and usually sparingly. P. pulchellum and its 
var. nitidulum sometimes grow mixed with it, and are a little difficult at 
times to separate. 



4. Plagiothecium piliferum B. & S. ( Leskea pilifera Swartz). 

(Tab. LV. M.). 

In flat tufts, bright green or yellowish, glossy ; intermediate 
in size and habit between P . denticulatum and P. elegans . Leaves 
sub-complanate, not widely spreading, widely ovate-oblong, 
very concave, abruptly contracted to a flexuose filiform point of 
varying length, at base very narrowly decun ent ; margin entire , 
very narrowly recurved for the greater part of its length ; nerve 
very short and double, or obsolete. Cells very narrow, 4-6 /x 
wide, and 50-70 /x long, very little altered to base, at extreme 
basal angles a few wide, rectangular, hyaline. Seta rather short, 
slender, pale red. Capsule pale brown, thin-walled, narrow, 
with a distinct tapering neck, sub-erect or more inclined, 
symmetrical or somewhat curved, when dry slightly contracted 
below the mouth, faintly and irregularly striate. Lid conical, not 
very acute. Peristome pale, cilia wanting. Autoicous. 

Hab. Among boulders and in rock crevices on mountains ; very rare ; 
Ben Lawers, 1902 ( Duncan and Jones). Fr. summer. 

A widely spread moss among the higher mountain ranges of the Continent, 
but unknown in Britain until detected by Mr. J. B. Duncan in some gatherings 
made upon Ben Lawers as recorded above. The concave, piliferous leaves 
render it easy of recognition, although the hair-points may be very incon- 
spicuous upon some branches. It usually fruits freely. 
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5, Plagiotbeeiiim pulchellum B. <& S. ( Hypnum pulchellum 

Dicks. ; Isopterygium pulchellum Lindb., Braithw. Br. 
M. FL) (Tab. LV. N,). 

Very slender, forming small tufts of a bright green, with a 
metallic sheen when dry, often intermixed with other mosses. 
Stems creeping, short, with numerous erect , curved , very slender 
branches, -|-inch long or less. Branch-leaves line long, usually 
slightly falcate and regularly homomallous , not complanate, hardly 
altered when dry, very glossy, narrowly triangular, gradually 
narrowed from immediately above the wide, not excavate nor decurrent 
base, to a very fine but not very long acumen, entire, plane at 
margin, nerveless or with very faint traces of a nerve. Cells 
linear, extremely narrow, 5-8 /x wide and 15-20 times as long or 
more, pointed, almost uniform ; about two rows at base short, 
wider, sub-oval, but not distinct at angles nor forming auricles . 
Seta slender, inch long, capsule small, very variable, usually 
oblong with a tapering neck, sub-erect and slightly curved, with a 
rather wide mouth ; sometimes very short, almost symmetrical, 
or more strongly curved, and almost horizontal, frequently 
hardly tapering at neck, especially before the fall of the lid ; 
greenish brown, reddish brown when empty. Lid conical, 
apiculate. Peristome teeth densely barred ; cilia moderately 
developed. Autoicous. 

Var. /?. nitidulum Husn. ( Hypnum nitidulum Wahl. ; Plug, 
nitidulum B. & S., Schp. Syn. ; Isopterygium pulchellum var. 
nitidum Lindb., Braithw. Br. M. FL). In flatter, more prostrate 
and straggling tufts , branches spreading, not erect, complanate, 
leaves sub -distichous. 

Hab. Crevices of rocks and among mosses on mountains, frequent. 
The var. g more rare. Fr. summer. 

A very pretty species, sometimes forming rather dense tufts, at others 
growing intermixed with other mosses, among which it interlaces itself and 
becomes inconspicuous. The leaves are usually described as sub-complanate and 
rarely sub-secund, but in every specimen I have seen, when not distinctly 
the var. nitidulum , they are markedly homomallous, although with a somewhat 
distichous insertion ; and any tendency to spread out and become complanate 
is distinctly exceptional. The variety is very different in habit from the 
usual form, with the leaves regularly complanate and the branches therefore 
flattened, prostrate, and not erect nor ascending ; the leaves are perhaps a 
little larger and more longly acuminate in general, and the colour often of a 
deeper green, but even these characters are inconstant, and the others 
frequently given, as to the form and direction of the capsule, the aggregation 
or otherwise of the male flowers, are quite valueless. 

If attention be paid to the form of the leaf, especially at its base, there 
will be no difficulty in distinguishing this species from all the allied plants ; 
in P. latebncola and others the leaves are ovate- lanceolate and decurrent. 
P. ele^ans is usually larger, with the leaves wider, complanate or decurved, 
almost always denticulate above. P. Muellerianum in its slender forms 
alone can be mistaken for it, but is known under the microscope by the still 
narrower areolation and large cuticular cells of the stem and branches. 
Hypnum incurvatum differs in the leaves not sub-distichous nor complanate, 
more narrowly lanceolate with numerous distinct angular cells. 
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7. Plagiothecium Muehlenbeckii B. & S. ( Hypnum Muehlen - 
beckii Hartm. ; Plagiothecium striaiellum Lindb., Handb. 
Ed. L, Braithw. Br. M. FI.) (Tab. LVI. A.). 

Slender, in rather dense low tufts, dark or yellowish green, 
shining. Branches ascending, straight or slightly curved, brittle ; 
branch-leaves imbricated in two rows, complanate or secund with 
the points curved upwards, widely ovate-acuminate or sometimes 
triangular-ovate , tapering to a long fine acumen which is flexuose 
and shining when dry, serrulate at margin, especially above, very 
faintly two-nerved ; margin plane. Cells rather short , 8-15 times 
•as long as broad, linear, slightly laxer at base, at basal angles 
wider," sub-rectangular, then suddenly large , inflated, hyaline or 
orange , few, forming very distinct ■ 'decurrent auricles. Capsule 
oblong-cylindric with a tapering neck, curved, at first smooth, 
when empty irregularly but distinctly striate ; lid conical, rather 
obtuse. Autoicous. 


Hab. Rotten tree trunks in woods, principally in sub-alpine districts. 
"Very rare ; Kent ; Yorkshire. Fr. summer. 


Known from P. Muehlenbeckii by the smooth capsule and the absence of 
•distinct angular cells ; from P. elegans by the secund, more flexuose leaves 
curved upwards, with longer, more tapering acumen, and especially by the 
autoicous inflorescence ; from P. Muellerianum, P. pulchellum, and P. 
latebricola by the larger size, larger, toothed leaves, etc. The remaining 
•species have the leaves shortly pointed, not longly acuminate. 


Plagiothecium silesiacum B. & S. (Hypnum silesiacum 
Selig. ; Isopterygium repens Lindb., Braithw. Br. M. FI.) 
(Tab. LV. 0.). 


Moderately robust, stem creeping, with irregular branches 
-|-1 inch long, procumbent and often rooting at their tips, 
frequently attenuated at apex ; forming flat, loose, shining tufts, 
pale or yellowish green. Branch-leaves spreading when dry, 
more strongly so when moist, frequently somewhat distichous and 
•complanate at base, almost always secund and curved upwards at 
.the points, especially towards the tips of the branches ; f line 
long or rather more , triangular-lanceolate or oblong-lanceolate, 
tapering to a long, narrow, almost filiform acumen, flexuose 
when dry, at base slightly narrowed, not decurrent and hardly 
•excavate ; margin plane, denticulate, the acumen rather remotely 
and sharply toothed ; nerve double, short and faint. Cells linear, 
10-15 times as long as wide, laxer towards base, a few at extreme 
base sub-rectangular, but hardly distinct. Seta 7 f~l inch long ; 
capsule rather large, i line long , cylindric, curved, not striate ; 
lid conical, obtuse . Peristome teeth densely barred ; cilia well 
developed. Autoicous. 
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Hab. On the ground and rocks on mountains, rare ; Highlands of 
Scotland. Fr. autumn. 

Resembling P. silesiacum, to which it is indeed allied, but more slender,, 
with distinctly wider, more complanate leaves, smaller striated capsules, and 
especially characterised by the inflated hyaline cells, clearly marked off from 
the other basal cells, and forming the decurrent part of the leaf-base. It is. 
somewhat variable in size, mode of growth and colour. I have gathered a 
compact form on Ben More in Sutherland with the branches all erect and 
densely crowded. 

The specific name striatellum has priority over Muehlenbeckii, and may 
have to be re-instated. 


8. Plagiothecium denticuiatum B. & S. (Hypnum denticulatum 
L. ; P. trichodmm Stirt. in Ann. Scot. Nat. Hist, xv, 113) 
(Tab. LVI. B.). 

Very variable ; the following description applies to what may 
be considered the most typical group of forms (sub-spec, sulcatum 
Spruce). Tufts flattened, pale shining green, especially when 
dry ; moderately robust, branches ascending, complanate, more 
or less elongated. Leaves of branches not crowded, sub -distichous 
and complanate , somewhat spreading, when dry little altered , 
usually slightly waved but not much shrunken , glossy, usually 
slightly concave, large, £-l~J lines long, oval-oblong or widely 
oblong-lanceolate, shortly acute , scarcely acuminate , rather wide 
and decurrent at base , with one or both margins very narrowly 
recurved, entire except at the extreme tip, where there are almost 
constantly a very few distinct denticulations ; nerve variable, 
forked, almost obsolete or reaching (one or both branches) to a 
third the length of the leaf. Cells hexagonal-rhomboid, large , 
wide, io~ig times as long as broad, 120-160 /x long, 10-15 p wide, 
very chlorophyllose, thin-walled ; gradually becoming laxer, more 
rectangular and pellucid at base , the angular especially large,, 
sub-rectangular, hyaline, decurrent, but not clearly defined from 
the rest of the basal cells. Seta long, 1-1 \ inches ; capsule rather 
large, about 1 line long, sub-erect, cylindrical with a distinct neck, 
dull brown, slightly curved or nearly straight, distinctly striate 
when dry and empty . Lid conical, obtusely or acutely acuminate, 
or rosiellate . Autoicous, male flowers near the perichaetium. 

Var. /3. aptychus Spr. (as sub-spec.). Smaller; leaves- 
narrower, more narrowly acute or shortly acuminate, the points 
often hooked and decurved, cells narrower, 6-io /x wide. Seta 
shorter, capsule small, (f line) horizontal, oblong, neck indistinct 
or none ; when dry and empty wide-mouthed, oblong-cylindrical, 
strongly curved , not striate, brown at back, usually paler below ; 
lid conical, hardly acuminate, short. 

Var. y. majus Boul. (P. rufo-virescens Stirt. in Ann. Scot. 
Nat. Hist, xix, 242). Tall, luxuriant, 2-5 inches long. Leaves. 
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large, somewhat tapering and acute, usually shrinking considerably 
when dry , the nerve usually long and distinct, cells large , wide , 
capsule large, long , narrowly cylindrical, arcuate, striate ; lid 
xostellate, the beak often long . 

Var. 8. obtusifolium Hook. & TayL (var. Donii Lindb., 
'Braithw. Br. M. FI. ; P. Kinlayanum Stirt. in Ann. Scot. Nat, 
Hist, xiv, 104 ; Hypnum annotinum Stirt. in Trans. & Proc. 
Bot. Soc. Edin. xi, 75). Leaves concave, shortly and widely ovate , 
grounded at apex and minutely apiculate , or rarely obtuse, not 
tapering nor acuminate, soft ; cells lax. 

Hab. On the ground, roots of trees, rocks, etc., chiefly in woods. 
'Common. . The var. aptychus much less common. The var. majus in damp 
mountainous woods, frequent. The vox. obtusifolium on mountains, not 
♦ common. Fr. summer. 


In addition to the above-mentioned varieties there are numerous other 
iforms which have been named and described of more or less importance ; 
the var. densum Schp., a short, closely tufted form with short branches and 
crowded leaves, is one of the most marked ; I have gathered this with very 
•small, smooth, almost symmetrical capsules as described by Schimper, etc., 
and if this is a constant accompaniment the plant would be well deserving 
rank as a variety ; Spruce, however, mentions it as possibly belonging to his 
'Sub-species sulcatum (the type as described in this work), and should forms occur 
with the capsules striated, the plant would have to be looked upon as only a 
dwarf form. 

I have generally found the typical form and the var. aptychus very distinct 
but Mr. Bagnall told me that he found both smooth and striate capsules in the 
•same tuft, and I have several specimens with “sulcatum” leaves but smooth 
capsule ; the leaf characters of var. aptychus are however well marked, and 
•on the whole this variety appears to be a very distinct one. As pointed out by 
Spruce, hooked leaves are in this species usually correlated with a hooked 
<capsule. 

In reference to the var obtusifolium Hook. & Tayl., Spruce observes 
'that he has never sden any form with obtuse leaves as described above, 
:and is it certainly true that in the form in question the leaves, while rounded 
;at the summit, are usually apiculate, but I have gathered this variety on 
Ben Lawers and elsewhere bearing some leaves which are actually obtuse, 
and, if the name be somewhat ill-chosen, the variety is a fairly well-marked 
one ; it appears to be usually barren, and is mostly of a deep green colour and 
■•soft in texture. 

The present species is sometimes so slender as to resemble P. pulchellum , 
P. elegans, etc,, but may always be known by its decurrent leaves with large 
wide cells and lax basal areolation, except as regards P. silvaticum. For its 
"relationship to the latter the student is referred below. 


Plagiothecium silvaticum B. & S. ( Hypnum sylvaticum L), 
(Tab. LVI. C.). 

Closely allied to P. denticulatum, and sometimes hardly or 
inot separable .from the var. majus of that plant except by the 
*4ioicous inflorescence and the always - smooth capsule. It is 
usually, however, very different in habit from ordinary P. 
denticulatum , and will as a rule be easily identified from the 
.following description. Tufts large, dull deep olive green, usually 
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with a lurid yellowish tinge ; more robust than P. denticulatum „ 
the leaves larger, less regularly complanate, but not hooked nor 
sub-secund, widely spreading , when dry much shrinking and 
somewhat twisted, so as not to overlap one another and thus 
appearing distant, not or scarcely glossy, 1-H lines long, widely 
ovate-lanceolate, more narrowed at the baseband more tapering 
above, acute, entire or obsoletely denticulate at apex, margin 
plane, nerve usually very faint ; cells large , wide , hexagonal- 
rhomboid, 8-10 times as long as wide, 100-160 p long, about 16 p 
in diameter. Seta long, capsule large, 1J lines long, cylindrical 
with a tapering neck, inclined, slightly curved, smooth , not 
striate ; lid conical with a more or less elongated beak , sometimes 
distinctly rostrate. Dioicous ; male flowers numerous on the 
lower half of the branches. 

Var. ft. Sullivantiae Spr. {Plug. Sullivantiae Schp. ; var. 
Roesii Lindb., Braithw. Br. M. FI.). Leaves glossy when dry, less, 
distinctly complanate ; nerve long and rather strong, 'cells 
narrower, lid shorter. 

Var. y. succulentum Wils. (Plug, succulentum Lindb., Braithw. 
Br. M. FI.). Robust; leaves large; fertile flowers large, tumid , 
occasionally synoicous. 

Hab. Peaty soil, rocks, etc., in woods. Common. The var. B 
Kirkstone Pass (Stabler); Cheshire; the var. y very rare; Cornwall; North of 
England ; N. Wales. Fr. rather rare, summer. 

The above description will render it as a rule fairly easy to distinguish the 
present plant from P. denticulatum , especial attention being paid to the 
general colour and dullness of the tufts, the leaves much shrinking and scarcely 
glossy when dry, the plane margins and lax cells, the smooth capsule, long lid 
and dioicous inflorescence. When a difficulty arises it is not, as a rule 
owing to this plant approaching P. denticulatum ; for although a somewhat 
variable moss, the varieties of P. silvaticum depend as a rule on structural 
details rather than on difference of habit, and its general appearance is a 
fairly constant one. (A form with erect branches and leaves scarcely 
complanate, var. orthocladum Schp., has been gathered in Caithness by the 
Rev. D. Lillie.) But P, denticulatum is extremely multiform in habit as well 
as other points, and in the var. majus especially it approaches so near P. 
silvaticum that one is finally obliged to admit that there is nothing but the 
difference of inflorescence, and perhaps the striation or otherwise of the capsule 
to separate the two. (Even the inflorescence has been shown to be at t im es 
very unstable ; cf. Rev. Bry., 1902, p. 115.) The leaves in that variety are 
often shrunken when dry exactly as in P. silvaticum, with a varying, often 
slight degree of glossiness, the cells large, fully as wide as in this plant the 
margin often plane, the capsule long and narrow, the lid decidedly rostrate * 
it thus recedes far from typical P. denticulatum, which is at once recognised by 
its pale shining leaves, hardly altered when dry, and other points. As regards 
the capsule, almost every author describes that of P. silvaticum as smooth or 
striated, Limpricht describes it as striated only, and Husnot figures it with 
striae ; Spruce however declared that he had never seen a dioicous plant 
bearing the ordinary characters of P. silvaticum , which had striated capsules 
and my own observation entirely supports this view. The discrepancy can 
perhaps be accounted for on the supposition that the various authors in 
question have assumed luxuriant forms of P. denticulatum (the var majus ■ 
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9. Plagiotheeium undulatum B. & S. (Hypnum undulatum 
L.) (Tab. LVI. E.). 

Robust, in large soft spreading masses, the branches long, 
broad, flat, fron diform, 2-4 inches long or even more, procumbent, 
pale green or, especially when dry, almost white, hardly glossy.. 
Leaves very large, i\-2 lines long, complanate, strongly 
transversely undulate , when dry little altered, often flexuose and. 
incurved at the tips, widely ovate-oblong, broadest near the base 
and thence gradually narrowed but not tapering, at apex shortly 
and narrowly acuminate or merely acute, entire or with a few 
denticulations at the tip, rounded at base, to a narrow decurrent 
insertion, shortly two-nerved. Cells large, linear with longly 
tapering ends, thin-walled, 15-20 times as long as broad, at mid- 
base becoming shorter and laxer, at decurrent angles rectangular, 
hyaline, but not well-defined from the others. Seta long, i\-2- 
inches ; capsule large, i\-2 lines long, cylindrical, curved and 
inclined, sometimes strongly arcuate and horizontal when empty, 
striated when ripe ; lid conical with a rather stout and moderately 
long beak. Dioicous. 

Hab. Damp rocks and on the ground, principally in mountain woods.. 
Frequent. Fr. summer, not uncommon. 

A splendid plant when growing and fruiting luxuriantly, as it may 
frequently be found in rocky hollows and wet banks in woods on our 
mountains ; it is perhaps more like Neckera crispa than any of our mosses, 
but cannot be mistaken for that or any ether species, the large size and pale 
colour making it at once conspicuous. It does not vary greatly, but in open.. 


Boul.) to be the dioicous P. silvaticum, with striate capsules ; this assumption* 
though seemingly a bold one, is the less so from the fact that the resemblance 
of P. denticulatum in the above forms to P. silvaticum in foliage, lid of capsules, 
etc., has been very little realised until lately, most authors giving the shrinking 
leaves, wide cells and longly-beaked lid as confined to and characteristic of 
P, silvaticum, whereas there is not the least doubt that they are found equally 
on autoicous plants, belonging therefore to P. denticulatum. I am therefore 
inclined to think with Spruce that a striate capsule has not as yet been clearly 
proved to be ever associated with a dioicous inflorescence, at all events in our 
British plants, — the continental plants of this group seem to differ curiously 
from ours ; — in any case the character cannot be held a very important or a 
very useful one, since both forms of capsule occur in P. denticulatum . 

* The var. Sullivantiae supplies an additional argument in favour of 
uniting the present? plant with P. denticulatum, since it approaches the latter 
in the glossy leaves, short lid, etc., in just those characters which are held to be 
the most constant as distinguishing the two, with the exception of the 
inflorescence. 

Specimens of the var. succulentum which I gathered at Aber, in 1892, 
and which were verified by Boswell, have the flowers all with archegonia 
only, so far as examined ; it appears to be only by exception, and possibly a 
pathological condition, that the flowers in Wilson’s and continental specimens, 
are occasionally synoicous. 

P. silvaticum is usually found barren, but when fertile the fruit is produced 
in abundance. 
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places the leaves sometimes become imbricated all round the stem, not 
complanate ; and -when this is accompanied by a dry habitat the. branches 
may become shorter, the leaves denser, and the plant has a close superficial 
resemblance to Aulacomnium turgidum. It occurs in lowland woods, etc. 
but is then generally barren ; in more elevated localities the fruit is not* 
however, uncommon. 


10. Plagiothecium Iatebrieola B. & S. (Leskea latebricola 
Wils.) (Tab. LVI. D.). 

Slender , in small dense tufts, of a bright, shining, often 
yellowish green. Stems with numerous branches, short, hardly 
1 inch long. Leaves sub- complanate, concave, spreading at the 
points and often sub-secund, small (about \ line), ovate-lanceolate , 
more or less finely acuminate, decurrent at base , entire , plane or 
slightly revolute at margin, nerve very short and faint, sometimes 
almost wanting ; cells linear, pointed, thin-walled, about 15 times 
as long as wide, laxer at base, at decurrent angles large , well- 
defined , rectangular, hyaline. Seta short, capsule small, oblong, 
erect, symmetrical ; lid conical, apiculate. Peristome teeth 
linear, remotely barred ; cilia none or rudimentary. Dioicous. 

Hab. On decaying wood, roots of ferns, etc., in woods, in moist 
situations ; rare. Fr. summer. 

A slender, delicate plant, growing in similar situations and often in 
company with P. denticulatum. It is most like P. pulchellum , but will be 
recognised by the ouate-lanceolate leaves distinctly decurrent at base with 
large hyaline cells. 

The forma gemmascens Ryan & Hagen, with numerous cylindrical green 
jointed gemmae from the tips of the leaves or axillary, has been gathered in 
Kent and Sussex. 


113. AMBLYSTEGIUM B. & S. 

Plants of differing habit and branching, rarely pinnate; 
as a rule preferring moist situations. Leaves usually small, 
mostly more or less ovate-acuminate, usually imbricated all round 
the stems, not complanate nor strongly falcate, though frequently 
moderately falcato-secund ; nerve single or rarely none. Cells 
more or less parenchymatous, short, often less than 5 times as long 
as wide, rhomboid-hexagonal. Seta smooth; capsule narrow, 
more or less cylindrical, usually curved ; lid conical, obtuse or 
apiculate, rarely more longly acuminate. 

An ill-defined genus, founded by Bruch & Sc him per 
principally on the mode of branching (not pinnate as frequently in 
Hypnum), the areolation, and the short, not rostrate lid. I have 
followed De Notaris and Husnot in placing here Hypnum 


113/ AMBLYSTEGIUM. 


489 


fiUcinum and the allied species with similar areolation ; in spitemf 
its resemblance to H. commutatum the areolation must be held of 
more importance, and H. filicinum is clearly in an anomalous 
position, from this point of view, when placed in that group. 
Its affinity to A. irriguum, etc., is also obvious, and I think 
nothing is lost by making this change ; while by so doing and by 
removing A . riparium to Hypnum the present genus is rendered a 
fairly natural one, based principally on this character of the cell 
structure. The latter species is clearly in an anomalous position 
in the present genus, the areolation being totally distinct and 
much more like that of Hypnam aduncum , which some of its 
forms closely resemble, but to which it can hardly be considered 
nearly allied ; it appears to be more at home in the Section 
Campylium of Hypnum, in which place it will be found in the 
present work. 

The distinguishing characters of this genus, as regards our 
British species, will, if kept in mind, make it easy to recognise 
almost any plant which belongs to it, when the fruit is present ; 
these are the curved, sub-cylindrical, narrow capsule, non-rostrate 

lid, smooth, s hort cglls and ~ hon-concipl ahalel Ileavis ; these 

- characters will distinguish Amblystegium from any of the 
previously described pleurocarpous mosses. In the case of # 
Hypnum it is very rare that the cells are short and wide as in 
the present genus, but in these few cases, as well as in the case 
of barren plants, experience will sometimes alone make it possible 
to recognise a species as belonging here, at sight, or without careful 
examination. As a consequence of the character of the areolation, 

. the leaves in this genus are rarely glossy as is usually the case 
in the preceding genera of Hypnaceae. 

Deriv. — a/x$At/-(ambly) blunt, and areyeov (stegeon) a roof, 
lid ; from the form of the lid. 


2 fLs. nerveless ; plant very small and slender 2 

\Ls. single-nerved half-way or more .....3 

2 /Perichaetial Is. toothed ; Is, erecto-patent; dioicous i. Sfirucei 

\ Perichaetial Is. entire ; Is. sub-secund ; autoicous ... 2 . confervoides 

g f Angular cells of Is. hyaline, forming distinct auricles .........4 

\ Angular cells not forming distinct auricles 5 

4 f Stem radiculose and with paraphyllia ; nerve thick 9 . filicinum 

\ Stem scarcely radiculose, without paraphyllia 10 . curvicaule 

g /Nerve slender, reaching £ or f up leaf 6 

\ Nerve reaching nearly or quite to apex 8 

fLs, widely spreading when dry, marginal cells at base rectangular....,....? 
6 k Ls, not widely spreading when dry ; marginal cells at base quadrate 
l 4. serpens 

j fLs. under £ line long, ovate-lanceolate 4 *. Juvatzkanum 

\Ls. over £ line long, cordate-ovate..... 5 . Kochii 

gf Plants slender, not aquatic 9 

\ Plants robust, more or less aquatic................. 10 
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« f Very small, cells 6-10 times as long as wide 3 • comp actum 

Larger, cells 3-4 times as long as wide 6. varium 

/Leaves oblong-lanceolate, widely pointed 8. fluviatile 

1 U \Ls. widely ovate-lanceolate, smaller, acute 7 . irriguum 


1. Amblystegium Spruce! B. & S. ( Leskea Sprucei Bruch). 
(Tab. LVI. F.). 

Extremely minute, forming small patches of a pale green ; 
stems filiform, very delicate, irregularly branched, fragile; leaves 
distant, erecto -patent when moist and when dry, minute , less than 
J line in length, ovate-lanceolate on the stems, lanceolate-acuminate 
on the branches, all narrowly acuminate, nerveless , plane at 
margin and almost entire or more frequently faintly denticulate 
or sinuolate ; cells irregularly hexagonal-rhomboid, 3-6 times 
as long as broad, pellucid, with firm walls ; at apex elongate, 
linear ; at basal angles a few slightly wider and rectangular, but 
not distinct. Perichaetial leaves finely toothed. Seta very short, 
capsule minute, erect or sub-erect, hardly ctirved, obovate, some- 
what turbinate when ripe and empty ; inner peristome without 
cilia. Dioicous ♦ 

Hab. Shady sub-alpine rocks, very rare ; principally in the North of 
England ; Wales ; Scotland. Fruit very rare, in summer. 

The most minute of our pleurocarpous mosses, and only approached for 
delicacy by the next species, and occasionally by slender forms of A . serpens , 
of A. filicinum and of Heterocladium heteropterum especially in its var. fallax ; 
this however is at once known by its dark green colour and non-acuminate, 
papillose branch-leaves. A. serpens and A. filicinum differ in the constant 
presence of a nerve, however faint ; A. confervoides in the inflorescence, 
the curved, sub-horizontal capsule, entire leaves and shorter cells. An 
allied species, frequent 011 the continent, A . subtile , is slightly more robust, 
with rather larger less distant leaves, showing a faint trace of a nerve, and 
autoicous, intermediate indeed between this and A . serpens. 

Cheney (N. Amer. species of Amblystegium, Bot. Gazette, Oct,, 1897) 
points but leaf characters by which A. Sprucei and A. confervoides may be 
distinguished. I do not think the serration of the leaf margin is altogether 
safe, as in A. Sprucei the denticulation is at times almost obsolete ; but the 
general shortness of the cells in A . confervoides seems a constant character, 
especially the large number of more or less quadrate angular cells ; in A. 
Sprucei they are few, and often more or less elongate ; and the general 
areolation, the apical especially, longer. Limpricht however points out a 
good character by which fruiting plants or ones with female flowers may be 
distinguished, the perichaetial bracts here being fringed with short very fine 
teeth, which is not the case with A. confervoides. 


2 . Amblystegium confervoides. B. & S. ( Hypnum confervoides 
Brid.) (Tab. LVI. G.). 

Minute, resembling the last species ; of a rather deeper 
green, the leaves slightly less distant, more appressed both when 
moist and especially when dry, about the same size but variable. 
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•entire or almost so, more shortly and less finely acuminate, cells 
■all shorter , at angles sub-quadrate, numerous, _ at apex. shorter , 
scarcely more than twice as long as wide. Perichaetial 
bracts entire. Capsule cernuous and- sub -horizontal, curved, 
oblong, very small; cilia of inner peristome present, 1-3. 
Autoicous. 

Hab. In similar situations, principally on calcareous rocks, very rare. 
Fr. summer. 

The fruiting characters are the most important and the most constant, 
but barren plants may be separated from A. Sprucei by the characters 
italicised, as pointed out above. 


*3. Amblystegium compactum Aust. ( Hypnum serpens var. 
compactum Hook. ; H. compactum C. M.) (Tab. LVI. H.). 

Intermediate in size between A. Sprucei and A. serpens, but 
variable, and sometimes as delicate as the former ; in pale green 
intricate patches, yellowish within ; fragile. Stems slightly 
radiculose, creeping, irregularly branched. Leaves erecto-patent, 
usually slightly secund and pointing upwards on the branches/very 
narrowly decurrent ; stem-leaves ovate-lanceolate, gradually 
tapering to a variable, long, but usually rather wide and sub-linear 
-acumen, f-1 mm. long, more or less sharply but finely denticulate 
throughout, especially towards base where the teeth are frequently 
recurved. Nerve broad, not tapering above, rather ill-defined, 
reaching high into acumen or percurrent, at times indistinct in 
mid-leaf and re-appearing above ; frequently with delicate jointed 
brood-filaments from the back or apex (Fig. 10). Branch-leaves 
narrower, sometimes very small. Cells linear-rhomboid, thin- 
walled, 6~io times as long as wide, at apex rather shorter, at 
angles shortly rectangular, not very distinct nor much enlarged. 
Seta short. Capsule small, erect or slightly inclined, nearly 
symmetric. Lid conical, apiculate. Autoicous or sometimes 
dioicous. 

Hab. Limestone caves, tufa, etc. Very rare. Durness and 
Inchnadamph, Sutherland, and * Dove Dale, Derbyshire (Dixon, i8gg) ; 
'Gloucestershire (Knight) ; Worcestershire ( Duncan ) ; Lancashire (Wheldon &> 
Wihon) . Fr. not known in Europe. 


A delicate plant, distinct in some of its features, but not easy to describe. 
The cells are more elongated and narrower than in any of the allied plants 
•of the same delicate build, and the long and rather peculiar nerve is distinctive. 
The brood-filaments (Fig. 10) are also characteristic, though not very 
abundantly produced. Heterocladium heteropterum var. fallax differs in the 
shorter nerve and cells, A .filicinum var. trichodes in the shorter, wider cells, 
A. serpens in the shorter nerve and different areolation, A. varium in the 
•entirely different cells. The rather wide, scarcely tapering acumen is also a 
marked character. 
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There can be scarcely any doubt that our European plant is identical 
with the American A . compactum, which however is usually though not always 
autoicous, while our plant is apparently always dioicous (cf. Journ. of Bot 
1900, p. 175). It is found in several localities on the continent. 


4. AmWystegium serpens B. & S. ( Hypnum serpens L.) (Tab. 

Stems _ prostrate, rooting, slender, with numerous erect or 
spreading, slender, often hliform branches, forming very low soft 
tufts of a dull or yellowish not shining green. Leaves crowded 
variously spreading when moist, when dry usually appressed and" 
imbricated so as to give the branches a somewhat catenulate 
appearance, frequently however remaining more or less erecto- 
patent but rarely widely spreading and never squarrose, very 
rarely slightly secund ; ovate-lanceolate or ovate-acuminate (those 
on the branches narrower, lanceolate-acuminate), small, usually 
about l line %n length, rarely \ line, tapering to a fine acumen of 
very varying length, narrowed and slightly decurrent at base 
entire or faintly denticulate, nerve usually rather faint and indistinct’ 
reaching half-way or rather more, sometimes to the base of the acumen • 
cells hexagonal-rhomboid, irregular, rather variable in size and in 
relative length, 3-6 times as long as broad, chlorophyllose or 
pellucid, broader and sub-rectangular towards base; marginal 
cells near basal angles short, sub-quadrate or transversely shortly 
rectangular. Seta slender, red, | to nearly 1 inch long ; capsule 
cyhndnc, strongly curved, constricted below the wide mouth 
when empty ; lid conical, somewhat obtusely apiculate ; calyptra 
whitish ; peristome large. Autoicous. Spores 10-14 /x. 

Var. £. salinum Carr., Gleanings among the Irish Crypto- 
gams, p. 14, 1863 (var. depauperatum Boul., Braithw Br M FI • 
A. perminimum Stirt. in Ann. Scot. Nat. Hist.’ xvii 175)1 
Exceedingly slender, yellowish, leaves rather distant, extremely 
minute, nerve often very faint and short ; capsule less curved 
frequently sub-erect. 

the S roand ' stones - decaying wood, etc. ; abundant. The var. 
salmum chiefly on sandy sea coasts, rare. Fr. spring. 

A serpens varies much, and is often difficult to separate from the aiiwr 

ttiafo^curof thV° Ug + “^t 80 ^ S ° “ from sev eral closely related plante 
? If “ n , tm ® nt ' , From most of mosses it is known at sight 
and fJn ery / Ien t r d ® Ilcat f P. lan , ts of a duI1 green, usually fruiting abundantly 

caw®“ v r "?i y P C T i nSed „ by u he red setae ti PP ed with small, white 
r F Eurhynchium pumilum it differs in the much more finely 
which hat leaves with short wide cells ; Hypnum hispidulum var. Sommerfeltn, 
k? a superficial resemblance to it, has much narrower areolation 
aad leaves strongly divergent or squarrose when dry. From the two 
P- f.off 1 ® species it is usually known, even in its most slender forms, by the 
single nerve. It is much more difficult to separate from A varium Lindb 
some forms very closely resembling that species, but the nerve is perhaps" 
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in A. serpens, never quite so distinct and prolonged, and the areolation is 
usually less firm and more pointed, besides which A. varium is perhaps 
constantly a larger plant than A. serpens, with a laxer habit, larger leaves, 
and wider, more regular cells. 

A large number of varieties have been described, but most of them appear 
to be of little importance as regards stability, and rather to be considered as 
forms. 

The var. jS is a very attenuated form, comparable to the var. trichodes of 
A. filicinum , and sometimes scarcely separable from it but by the fainter 
nerve, which in the present plant is at times scarcely visible in some leaves. 
When growing inland as it sometimes does (var. depauper atum Boul.) it is 
slightly different in areolation from the sea-coast plant, but I think it is scarcely 
desirable to keep separate the two varieties which agree so closely in most 
important characters, and I have followed Braithwaite in uniting them. 
Carrington’s name was however published in the Trans, of the Bot. Soc. of 
Edinburgh, and also in a reprint, and should be retained, whether or not 
Boulay ’s variety is united with it. A . salinum Bryhn is quite a different plant. 

The var. angusiifolium Limpr. (A . angustifolium Har. Lindb.) is one of the 
most marked of the other varieties, with very longly and finely acuminate 
leaves, a longer, thin nerve, and narrow, elongated cells. I have seen it from 
-one or two English localities. 


* Amblystegium Juratzkanum Schp. (A. Juratzkae Schp., 
Braithw. Br. M. FI.) (Tab. LVI. J.). 

A very variable plant, ranging in size and habit from A. 
serpens to A . Kochii ; most nearly allied to the former, but more 
robust, usually deep green. Stem-leaves larger, widely spreading 
both wet and dry, quickly narrowed from a wide ovate base to a 
long slender acumen of about the same length. Margin minutely 
denticulate. Nerve stronger, often orange, usually reaching 
above half-way. Cells all larger and more pellucid, thin-walled 
-or moderately incrassate, 8-11 ^ wide, at margin towards base 
rectangular , l\~2 times as long as wide. Branch-leaves narrower, 
spreading when moist and dry, but less const ant Jy so than the 
stem leaves. Fruiting characters scarcely distinct from those of 
A. serpens. 

Hab. Damp meadows, roots of trees and walls near water, etc. 
Recently detected in numerous localities in England, Scotland, and Ireland, 
•and probably not rare. Fr. spring. 


In its best developed forms a miniature of A. Kochii, but on the other 
hand at times scarcely separable from A . serpens , with which it undoubtedly 
'intergrades. The long-pointed spreading leaves, at -times almost squarrose, 
will as a rule separate it from that species, taken altogether with the laxer, 
usually more pellucid cells and stronger nerve ; in critical cases the form of the 
basal marginal cells, elongated in A. Juratzkanum, but in A. serpens as wide as 
or wider than long, may be looked upon as a fairly good test, albeit a somewhat 
arbitrary one. A. Juratzkanum in fact embraces a number of somewhat 
nondescript forms upon which further light is deshable. The longe v pointed 
leaves will generally distinguish it from very small forms of A . Kochii, which 
has also rather laxer basal areolation and the leaves generally more 
*chlorophyllose. The two plants are however at times almost inseparable. 
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5. Amblystegium Kochii B. & S. (.4. trichopodium var. Kochii 
Lindb., Braithw. Br. M. FI.) (Tab. LVI. K.). 

Stem prostrate, with erect or ascending branches, varying in 
size, some extremely slender, pale or deep green ; the larger forms 
resembling Hypnum riparium , the smaller A . Juratzkanum . 
Leaves usually somewhat distant, widely spreading in all 
directions from the base , or almost squarrose , cordate-ovate from 
a rather narrow, not decurrent base , gradually tapering to a finely 
subulate-acuminate point, § line long , sinuolate or faintly 
denticulate at margin , nerved about £- the length of the leaf ; cells 
chlorophyllose, rhomboid-hexagonal, widely pointed or truncate 
and obtuse, 4-6 times as long as wide, gradually becoming wider 
towards base, at angles rectangular, lax, pellucid, but not forming 
distinct auricles. Seta rather long, 1-1 £ inches, flexuose ; capsule 
rather small, arcuate. Autoicous. 

Hab. Marshy meadows, sides of pools, etc., rare ; recorded from several 
English counties. Fr. summer. 

This plant is usually considered very closely allied to Hypnum riparium > 
and is indeed made a sub-species of that moss by Boulay ; but if areolation 
is to count for anything there can be no question as to the distinctness of the 
two plants ; a glance at the very clear and representative drawings of the 
cells in the two species on Tab. LVI, or even at the figures given by Husnot 
(Muscologia Gallica, Tab. 204), one of the authors by whom it is considered 
closely allied to H. riparium , shows at once the wide difference, not only in 
size and width, but in character, between the cells of typical H. riparium 
and those of the present species; and though certain small forms, usually 
barren, of the former may approach the present in the' width and shortness 
of the cells, they are very rarely found quite similar to those of our plant ; 
and even when this is the case they can only be looked upon as exceptional. 

The present species is on the whole more likely to be passed over for 
A . varium , but the shorter nerve, and larger, thinner- walled cells will clearly 
distinguish it from that species. 

In its slender forms it approaches A. Juratzkanum, and I have sometimes 
found it scarcely possible to differentiate the two ; it is however normally a 
much larger plant, with larger leaves and cells, the latter especially laxer at the- 
base, and with the walls more constantly thin. 

A robust form occurs with sub-pinnate stems and numerous paraphyllia. 


6. Amblystegium varium Lindb. ( Leskea varia Hedw. ; 

A. radicate B. & S. et mult, auct., non H . radicate P. 

Beauv.) (Tab. LVI. L.). 

Larger than A. serpens, in usually more straggling tufts, of a 
brighter green. Leaves larger, about \ line in length, more 
spreading both when moist and when dry, widely ovate- 
acuminate, tapering to a long fine acumen, entire or sinuolate 
at margin, narrowed at base and somewhat decurrent ; nerve 
strong, green or brownish, reaching nearly to apex, and usually 
remaining distinct high up into the acumen, rarely vanishing 
half-way up the acumen, or shorter; areolation firm, rather 
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large, distinct ; hexagonal-rhomboid, 3-4 times as long as broad, 
usually less acute than in A. serpens, and relatively wider, more 
regular, more incrassate ; larger towards base and shortly 
rectangular, rather incrassate, not forming distinct auricles. 
Branch-leaves narrower, ovate-lanceolate. Seta long, often 1 
inch or rather more ; lid conical, rather acutely pointed. 
Autoicous. Spores 15-20 

Hab. On the ground, stumps cf trees, etc., in moist situations ; not 
common. Fr. spring. 

Cardot has shown that there are good grounds for referring H. radicate P. 
Beauv. to Ambl. hygrophilum Schp., a very different moss in areolation, etc., 
and mot yet known in Britain. In my opinion the British plants recorded 
as A , radicate (P. Beauv.) all belong to the present species ; Mitten’s plant 
from Hurstpierpoint, and Barnes’ from Milnthorpe, have the strong orange 
nerve continued high up into the apex, and are certainly A . varium . I have 
indeed seen plants with the nerve ceasing at or below the base of the acumen 
while in all other respects entirely similar to A . varium, but they are extremely 
rare, and are to be looked upon as mere forms od the present plant. A . varium 
as its name implies is a polymorphous species, and one scarcely to be identified 
without microscopical examination. It is larger than A. serpens and only 
approached by the more robust forms of that plant ; it is usually found in 
rather loose untidy tufts, and has possibly been somewhat overlooked in this 
country ; on the other hand plants so named frequently turn out to be only 
large forms of A . serpens . It would appear to be less abundantly fertile than 
that species. From A . irriguum its robust forms differ in the much thinner, 
less solid nerve, the more narrowly tapering leaves, etc. 


7. Amblystegium irriguum B. & S. (Hypnum irriguum 
Hook. & Wils.) (Tab. LVII. A.). 

Steins prostrate, with the divisions more or less pinnate, but 
irregularly so, branches rather short, ascending or procumbent, 
slender, forming intricate tufts of a deep olive green, the young 
shoots brighter ; stems tough, with few or no paraphyllia, denuded 
at the base. Leaves on the stems ovate, gradually and rather 
longly acuminate, the point narrow and acute, hut not slender 
and rather rigid ; at base somewhat narrowed and slightly 
decurrent ; branch-leaves narrower, ovate-lanceolate or oblong- 
lanceolate ; all rather solid in texture and rigid, erecto-patent 
or more frequently somewhat falcato-secund ; margin plane, 
sinuolate or ohsoletely denticulate, rarely if ever quite entire ; nerve 
very thick and wide f brownish, becoming narrower and somewhat 
indistinct high up in the acumen, but usually reaching to or nearly 
to the apex, occasionally excurrent. Cells hexagonal-rhomboid, 
obtuse or slightly pointed, 4-6 times as long as broad, 
incrassate , rather opaque , somewhat narrower in the acumen ; 
at base becoming gradually wider, irregularly rectangular or 
quadrate, usually opaque, occupying the whole base of the leaf 
and decurrent angles, a few at extreme base often enlarged, with 
thick orange walls, but not forming clearly marked auricles. 
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Seta rather long, firm; capsule strongly arcuate, sub-cylindric, 
contracted below the wide mouth when empty. Autoicous. 

Hab. Stones in streams, principally on siliceous formations, rather rare. 
Fr. summer. 

The stout nerve and solid, rather rigid leaves easily separate this and the 
two following species from the allied plants ; A . varium is of much softer 
texture, with thinner, more flaccid leaves, and narrower, though distinct 
nerve ; its leaves are more usually entire, more ovate, with a more rapidly 
narrowing finer acumen; in the present plant the leaves are more ovate- 
oblong in outline, more gradually tapering. A. fiuviatile differs in the still 
stouter nerve, especially at apex, the less narrowly acuminate, often sub- 
obtuse leaves, and the entire margin ; and the capsule is narrower and less 
arcuate. The differences between A. filicinum and the present species are, 
in some forms of that plant, less marked ; as a rule it is a less aquatic plant 
than the present species, more rigidly pinnate, with the stem often densely 
tomentose, and with numerous paraphyllia ; more or less aquatic forms 
however approach very closely to the present moss, and are sometimes difficult 
to separate ; they prevail however in calcareous districts, where this species 
is rare ; the branching is usually more regularly pinnate, and the leaves 
more cordate-triangular and dilated at base, often more distinctly serrulate ; 
the most important characters are however the paraphyllia of A. filicinum, 
usually more or less numerous both on stem and branches even in the more 
aquatic forms, and the basal angular cells, which in that plant are always more 
or less hyaline and thin-walled, and clearly marked off from the other basal 
cells. In the present plant the leaves are firmly attached to the stem, and 
when detached often leave the decurrent angles remaining adherent to the stem 
but even when these are removed with the leaf they are hardly distinct from 
the other basal cells, and are incrassate, comparatively small, and usually 
dark and opaque, never hyaline and thin-walled. As regards the var. 
spinifolium Schp., the student is referred to the note on A, filicinum. 

A , irriguum is not unfrequently submerged and floating, with elongated 
stems. 


8. Amfolystegium fiuviatile B. & S, (Hypnum fiuviatile Swartz) 
(Tab. LVII. B.). 

Allied to the preceding species ; more robust, with longer, 
almost simple divisions of the stem, with few, hardly pinnate , 
parallel branches, in softer, more floating and elongated tufts, 
deep grten, often blackish. Leaves less spreading, more erect 
when dry , and often, in the more dense-leaved forms, somewhat 
spirally imbricated ; larger, but of somewhat narrower outline, 
oval-oblong or oblong-lanceolate, not dilated at the base, and less 
distinctly decurrent ; much more gradually tapering to a much 
shorter , wider point, muticous or almost obtuse, not narrow nor 
■acute ; margin quite entire or very faintly sinuolate ; nerve very 
stout and thick, hardly narrowing in the point, and usually reaching 
distinctly to the apex , though often becoming confused with 
the somewhat obscure apical areolation. Cells as in the last, 
or slightly larger and less opaque ; at base rather more distinctly 
rectangular, pellucid or opaque, often orange, strongly incrassate. 
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not forming distinct auricles. Capsule longer , narrowly cylin- 
drical , sub-erect, slightly, not strongly arcuate, much constricted 
below the mouth, often more strongly in front so that the mouth is 
Incurved, darker in colour and of thicker texture. Autoicous. 

Hab. Stones in mountain streams ; rather rare. Fr. summer. 

A . fluviatile is in general easily known from the preceding species by the 
characters italicised above and pointed out under that plant ; the difference 
in the leaves will perhaps be best realised by a comparison of the figures. 
According to Boulay, Husnot, etc., intermediate forms are frequently found, 
and the former author even considers it a sub-species of A . irriguum. I have 
not been able to find any constant differences in areolation, such as are some- 
times described, between the two, and the less rigid texture ascribed to A. 
fluviatile, though usual, does not appear to be a constant character ; on the 
other hand the characters derived from the leaf-form and nerve are well 
marked in very nearly all the British specimens I have examined, and in all 
probability the intermediate forms mentioned above are practically confined 
to continental Europe ; the student will not, I believe, find any great difficulty 
in regard to our British plants. 

The present species is usually found in more rapid streams than the last, 
and is more distinctly aquatic; much of the difference in its habit and 
branching is doubtless owing to this fact. It frequently occurs in but is not 
confined to calcareous localities. 

% 

9. Amblystegium filicinum De Not. ( Hypnum filicinum L., 
Schp. Syn. et phir. auct.) (Tab. LVII. C.). 

Very variable in habit, the stems typically erect or ascend- 
ing, rigid, divided, somewhat regularly but not complanately pinnate ; 
forming loose or dense rather rigid tufts of a bright or golden 
green colour . Stems usually densely tomentose with brown radicles 
for the greater part of their length, especially in the prostrate 
and procumbent forms, with more or less numerous multiform 
paraphyllia (oval, lanceolate or laciniate) among the leaves ; 
branches slender, short, rigid and brittle, sometimes hooked 
at the tips by the strongly falcate leaves, frequently with 
paraphyllia but not radiculose. Stem-leaves cordate-triangular , 
gradually and finely acuminate , erecto-patent or slightly secund ; 
branch-leaves rather narrower, more frequently f ale ato -secund, 
often strongly and regularly so and especially falcate at the tips 
of the branches, rendering them hooked ; all rigid p and little 
altered when dry , not or faintly plicate, strongly decurrent at 
the narrowed, cordate base, plane at margin or recurved at the 
base, finely and closely serrulate throughout ; nerve strong , usually 
yellowish, narrowing above and reaching apex or slightly excurrent 
or lost in the acumen. Cells resembling those of the last two 
species but less incrassate and more variable, elliptic-hexagonal 
or sometimes linear-rectangular, obtuse at ends and more rounded, 
less angular, rather smaller, shorter, 3-5 times as long as broad ; 
gradually becoming wider and sub-rectangular towards basal 
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angles, then suddenly dilated , hyaline or sometimes orange-brown 
sub-rectangular, usually thin-walled, forming clearly marked , 
decurrent auricles reaching nearly to the nerve. Perichaetial 
bracts numerous, denticulate, hardly plicate, strongly nerved. 
Seta long, \\~~2 inches ; capsule sub-cylindrical, rather turgid, 
arcuate ; lid conical, apiculate. Dioicous. 

Var. ft. vallisclausae {Hypnum vallisclausae Brid., sensu 

Boul. et mult, auct., non Husnot ; Hypnum Formianum Schp.„ 
Syn. ? A. fallax Milde, Braithw. Br. M. FL). Stems hardly 

radiculose, denuded at base, covered with the bristle-like nerves, 

of the older leaves, less regularly pinnate, with fewer, longer 
branches ; leaves more erect when dry, less strongly and often 
not at all falcato-secund ; nerve very thick and strong , excurrent 
in a strong, acute point of varying length ; areolation firm, rather 
narrow. Paraphylliafew . Aquatic. 

Var. y. trichodes Brid. Very slender , prostrate , deep green* 
or golden ; irregularly branched ; leaves very small. 

Var. 8. Whiteheadii Wheldon (Journ. of Bot. 1899, p. 15.) 
Dull yellowish green ; stems erect, slender, with few not pinnate- 
divisions, which are almost simple or with a very few short branches,, 
scarcely or not tomentose. Leaves distant, imbricated all round, 
rigid and divergent, not at all secund or falcate . 

Hab. Damp ground, stones and rocks near streams, bogs, etc., principally 
in calcareous districts. Common; The var. rare, in calcareous springs ; 
the var. y rare. The var. S on sandy ground in several localities in Lancashire 
(Wheldon) ; Merioneth (Jones) ; Gullane Links, Haddingtonshire (Dixon). 
Fr. spring, but not common. 

A very variable, almost protean pl^nt, yet with a distinct habit and 
leaf -structure which make it as a rule easy to recognise, although it is extremely 
difficult to classify the various forms, many others of which might be 
enumerated in addition to the above. I have no authentic specimens of the 
var. gracilescens Schp., which is recorded in the Lond. Cat. of Brit. Mosses 
from Yorkshire, but it is probably to be united with the var. trichodes ( H . 
trichodes Brid.), and includes the very slender, prostrate, small-leaved forms, 
some of which are so slender as to bear a close resemblance to A . serpens 1 
I have however thought it more correct to employ the name trichodes (rather 
than Schimper’s name as in the first edition of this work), partly as the 
earlier name, partly as representing the more extreme forms and those therefore 
most deserving of rank. From Hypnum commutatum , A. filicinum differs 
in the narrower, more rigid and scariose leaves, not crisped when dry, nor 
deeply plicate, never circulate nor perhaps ever so strongly falcate as to form 
a half circle, and especially in the very different, wide, sub-hexagonal areolation. 
The differences between the present plant and A. irriguum have been dealt 
with under that plant, but some remarks are necessary with regard to the var. 
vallisclausae. Much has been written and very different opinions are held 
with regard to the true place of this plant, some authors maintaining it as a 
species, others referring it to one or other of the two species in question ; it 
appears clear that both A . irriguum and A . filicinum give rise to analogous 
forms, which are hardly distinguishable, but may probably be always separated 
by the basal areolation and form of the leaves ; the latter in A . irriguum 
var. spinifolium being narrower, ovate-lanceolate only on the stems, lanceolate 



Var. p. strictum Dixon, Handb. Ed. I. Stems and branches 
prostrate , rigid, elongated, 2-4 inches long, much denuded except 
at the tips ; branches straight , not or scarcely curved, acute and 


113. AMBLYSTEGIUM. 499 

on the branches ; while the stem-leaves of A . filicinum are cordate-ovate 
at base, and the branch-leaves ovate or oblong-lanceolate, with the auricles 
more or less clearly defined and inflated, which is not the case in A. irriguum . 
Hypnum falcatum var. virescens is a form similarly related to H. falcatum ; 
it is readily known by the longer, narrower areolation. 

The already complicated nomenclature of the present variety has been 
rendered still more involved by the transference of the name vallisclausae 
by Husnot to the analogous forms of A . irriguum (including var. spinifolium 
Schp.), that author holding that Bridel's name referred to a form of the latter 
species, not to A . filicinum. In the absence of clear proof I have thought it 
best to retain the more usual application of Bridel's name to the variety of the 
present species. 

Nearly all the British plants I have examined of these forms belong 
distinctly to A. filicinum , and are therefore to be referred to its var. 
vallisclausae ; but I have seen the analogous variety of A. irriguum from 
Scotland. 

The basal auricles in A. filicinum are sometimes exceedingly distinct, 
but occasionally are less marked and with rather incrassate walls ; the leaves 
are, however, almost always more deltoid at the base than in A. irriguum, 
and the angular cells are probably always, even in the above cases, much, 
more strongly marked ; the inflorescence is also an important distinguishing 
character. The fruit is rare in the present species. 

A very slender form with narrow leaves occurs which is easily mistaken 
for Hyp. elodes. 

The var. Whiteheadii is a very distinct form in the almost simple stems, 
and the spreading, not secund leaves. Renauld has gathered it in France, 
and had indeed described it as a new variety in MS., but the description 
remained unpublished. 


10. Amblystegium curvicaule Lindb. (as sub-spec.) ( Hypnum 
curvicaule Juratz., Schp. Syn.) (Tab. LYII. D.). 

Stems creeping or ascending, hardly radiculose, divided, 1-2 
inches long ; the divisions sub-simple or more or less regularly 
pinnate, flexuose ; branches slender, rather obtuse, or acute, 
usually curved at the tips ; forming low tufts of a green or golden 
colour, yellowish internally, rather soft. Leaves erecto-patent, 
when dry erect, loosely imbricated, often sub-secund, at apex of 
branches here and there falcate, cordate-triangular or widely 
cordate-ovate , short, | line in length , narrowed above, then rapidly, 
almost suddenly acuminate in a short slender point, decurrent: 
at base, concave, sometimes slightly plicate, of rather soft texture ; 
margin plane, minutely denticulate ; nerve strong, reaching to 
the acumen and there becoming indistinct and vanishing ; cells 
resembling those of A . filicinum, but narrower, elliptic-hexagonal 
or elliptic-linear, usually 3-6 times as long as broad, pellucid, 
the walls firm and somewhat incrassate ; laxer at base ; at 
basal angles suddenly dilated, hyaline or orange, large, rectangular * 
forming wide, decurrent auricles, Paraphyllia none . Fruit 
unknown. 
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cuspidate at apex ; leaves sub-scariose, glossy, not plicate, rigid, 
oblong-lanceolate, or narrowly ovate-lanceolate ; areolation narrower, 
elliptic-hexagonal or linear-rhomboid, 6-8 times as long as wide, 
very suddenly dilated at decurrent angles, large, inflated, bright 
orange in the older leaves. Tufts deep orange-brown, dark 
brown below. 

Hab. Wet rocks, Ben Lawers, alt. 3,500ft., 1893 {Dixon). The var. 
utrictum with the type. 

This moss, which has been very perplexing to systematists, was gathered 
by me near the summit of Ben Lawers in the summer of 1 893, and by a curious 
coincidence was gathered on the same mountain, independently, by the 
Rev. H. G. Jameson, very shortly afterwards, and has since been found there 
by several collectors. Mr. Jameson’s specimens appear to belong to the type, 
agreeing exactly, as do some of mine, with the specimens from le Sentis, 
Switzerland, published in the Musci Galliae, No. 786, by Culmann, and also 
with Breidler’s from the Tyrol, as well as with Juratzka’s original description, 
given in the very lucid article on this species by Venturi in Rev. Bry., 1881, p. 82. 
The greater part of my specimens, however, while incontestably belonging to 
the species in question, are so different in habit, texture, leaf-form, and 
areolation that I have thought them fully deserving a varietal name ; the 
cells are of the same character precisely, but longer and narrower, rarely 
less than six times as long as broad, while in the type they rarely attain this 
proportion ; the leaves are much narrower, from twice to three times as long as 
broad, while in the type they range from once and a half to twice as long as 
wide, rarely exceeding the latter proportion. The habit, too, is much more 
rigid and very different. 

The affinities of this plant are very doubtful ; the general consensus of 
opinion places it near A . filicinum, although various authors have placed it in 
the sections Harpidium, Limnobium, and Calliergon of the genus Hypnum ; 
Lindberg indeed makes it a sub-species of A . filicinum, which may be a correct 
view, but the very different appearance, the absence of paraphyllia, the 
•characteristic acumination of the leaves, and the very different nerve remove 
it from all forms of that very polymorphous plant. The nerve, though 
coniparatively strong, is much less so than in A . filicinum and always ceases 
almost or quite at the base of the acumen ; the acumen itself is very abrupt 
and markedly different from the gradual acumination of A . filicinum and most 
of the allied plants ; it forms, indeed, such a constant and marked character 
that Venturi is probably right in thinking that Schimper's description of the 
leaves as gradually acuminate points to a different plant, specimens of a 
Harpidioid Hypnum having frequently been mixed with and labelled as the 
present species. It is probable that no definite agreement will be arrived at 
until the fruit is found. 

A. curvicaule may be readily known by the more or less abrupt acumen, 
long nerve and short areolation with abruptly dilated hyaline auricular cells, 
from the other species of the genus, and indeed from all our other pleurocar- 
pous mosses. It is a high alpine species, and is not likely to be found elsewhere 
in our islands unless in similar localities on the highest Scotch mountains. 


114 . HYPNUM. 


m 


114. HYPNUM L. (emend. B. & S.). 

Plants of various habit and branching, often robust, very 
frequently more or less regularly pinnate. Leaves variable, usually 
more or less scariose in texture , with linear areolation, rarely less 
than 5 times as long as wide and usually much longer , often vermicular , 
not papillose ; usually forming distinct auricles at basal angles ; 
leaves often falcate or circinate ; nerve usually none or double, 
more rarely simple. Seta smooth , capsule curved, inclined, very 
rarely erect or sub-erect, usually sub-cylindric, or shorter and 
small ; lid conical, obtuse or acuminate, not longly rostrate. 
Peristome perfect . 

The members of this genus are distinguished from Ambly- * 
stegium by the longer, narrower cells ; from Plagiothecium by 
the areolation and non-complanate leaves (only one or two 
British species having them secund and homomallous as in P. 
pulchellum ) , from Eurhynchium by the non-rostrate beak, etc. ; 
from Brachythecium by the usually sub-cylindrical, narrower 
capsule, the linear, rarely rhomboid areolation, and the nerve 
rarely single ; but as in other cases, individual plants, especially 
when barren, can often only be referred to the right genus by 
experience. The student, however, will do well to bear in mind 
that no species with longly acute or acuminate leaves and well- 
defined single nerve belong to this genus except those of the 
Sections Harpidium (easily known by the strongly falcate leaves), 
and two or three species of the Section Campvlium. 

Deriv. — vttvov (hypnon), a Greek word for a moss or some 
other Cryptogamic plant. 

In classifying the species of this large genus I have for the 
most part followed the system employed by Schimper in the 
Synopsis. It is, however, I think, generally felt that the sub- 
divisions there are unnecessarily numerous, and I have in *one or 
two cases merged two of his sub-genera into one. Thus under 
Harpidium (Drepanocladus ,(C. M.) Roth, of recent authors) 

I have included all the falcate-leaved species with elongated 
single nerve and with the angular cells usually dilated, 
irrespective of the thickness of the nerve ; i.e., I have included 
. the sub-genus Cratoneuron of Schimper ; the nerve in some of the 
true Harpidium species being equally strong, while in H. sulcatum 
it is very feeble ; and the presence of paraphyllia and radicular 
tomentum being equally inconstant. I have also eliminated the 
sub-genera Ctenidium and Ctenium, placing the two species 
there included by Schimper, viz., H. molluscum and H. crista - 
castrensis, under Drepanium, from which they are hardly separable 
by any important structural detail ; and I have done the same 
with H. incurvatum, our only British representative of the sub- 
genus Homomallium. Scorpidium (H. scorpioides) will be found 
united with Limnobium, and H. (Rhytidium) rugosum placed 
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(following Lindberg) with Hylocomium. I venture to think 
that by so doing an equally sound basis of classification is arrived 
at, while the characters on which the Sections, or sub- 
genera, are based are much more clearly defined and consequently 
much more easily employed by the student. 


I 


Leaves sharply acuminate, acumen often long and narrow.-..,. 2 

Leave's very shortly pointed, or obtuse or apiculate, or with short 
bluntish acumen 5 

single 

nerveless, or shortly 2-nerved ...........4 

Leaves squarrose or spreading (rarely more or less secund) 

■ -vv ■'UUUULA'-kA-:.' 4- Campylium 

falcato -secund or circinate B . Harpidium 

squarrose-divergent Am Campylium 

secund, falcate, or circinate C. Drepanium 

Ls. wide, soft, flaccid, usually secund ; on wet rocks, etc, 

T - , . . , . E. Limnobium 

Ls. xirm, patent or imbricate j usually in bogs or on the ground 

E. Calliergon 


A. CAMPYLIUM. Leaves more or less longly acuminate , 
usually squarrose-divergent both wet and dry or rarely secund, 
never strongly falcate nor circinate / branching irregular or sub- 
pinnate ; nerve single, varying in length, or none, rarely double ; 
cells narrow-linear. Plants often small. Paraphyllia none. 

B. HARPIDIUM. Plants usually tall and robust, often 
erect, more or less pinnately branched. Leaves falcato -secund or 
circinate , longly and gradually acuminate , xmth a single nerve 
reaching above half-way and often nearly or quite to the apex; 
cells linear, often very long and vermicuiar, usually much dilated 
at angles ; paraphyllia often present. Leaves mostly large. 
Plants more or less aquatic. 


C. DREPANIUM. Plants prostate or ascending, more or 
less regularly pinnate. Leaves usually small, strongly falcate or 
circinate, rarely almost straight but strongly homomallous, 
nerveless or with two faint nerves, longly and acutely acuminate \ 
Plants rarely aquatic. Paraphyllia few or none, rarely abundant. 

D. LIMNOBIUM. Usually procumbent or ascending, of 
soft, flaccid texture, variously branched. Leaves usually secund 
but not strongly falcate, wide, obtuse or apiculate, rarely tapering 
to a short point, never finely and longly acuminate ; nerve double 
or none, very rarely single. More or less aquatic, on wet rocks. 

E. CALLIERGON. Plants erect or procumbent, usually 
slightly branched only, or sub-pinnate: Leaves imbricated all 
round, rarely secund , usually large, broad, obtuse or only apiculate , 
nerve single or double. Terrestrial or bog plants, tail and often 
robust. 
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A. CAMPY LIUM. 

Leaves more or less ovate-acuminate, acutely pointed, 
divergent or squarrose when dry, or secund, not strongly falcate. 

[The only species in this Section which have the leaves more 
or less erecto-patent or secund, not squarrose, viz., H. riparium 
and H. polygamum , always have a long, single nerve j. 


f Leaves single-nerved . . * ......2 

L Nerve absent, or short and double. — ....5 

rLs. narrowed above to a long, very narrow acumen ; plant slender ..3 

l Ls. more gradually tapering to a wider acumen ; plant larger.. 4 

f Nerve running up far into the acumen. 2. e-lodes 

^ Nerve ceasing about half-way up leaf... 4*. cJwy sophy llum 

rLs. distinctly auricled with enlarged cells at angles 3. polygamum 

^ Basal cells enlarged, but not forming distinct auricles ..1. riparium 

r Ls. sharply serrulate, all strongly recurved... 6. Halleri 

.Ls. almost entire above, less recurved........ .....6 

" Stem creeping, slender ; angular cells of Is. small, quadrate 

5. hispidulum var. 

w Stem usually erect ; angular cells dilated 4. stellatum 


1. Hypnum riparium L. (Amblystegium riparium B. & S., 
Braithw. Br. M. FI., Schp. Syn. et mult, auct.) (Tab. 
LVII. E.). 

Very variable in size and habit ; typically low, creeping, sub- 
pinnate with short, spreading branches ; bright or yellowish 
green , 2-3 inches long ; leaves long, 1-2 lines (occasionally 
smaller) widely spreading or almost squarrose both wet and dry , 
often sub-complanate, rarely erecto-patent, but often forming a 
cuspidate tuft and secund at the tips of the branches ; silky ; 
more or less widely ovate-lanceolate or oblong-lanceolate , longly 
and gradually tapering to a line, flat , not channelled acumen, 
rounded at base to a narrow, shortly decurrent insertion. Margin 
plane, entire ; nerve strong at base, reaching above the middle and 
usually | the length of the leaf ; cells linear -rhomboid, acute, 10-15 
times as long as broad, thin-walled, chlorophyllose ; becoming lax 
at some distance above the base, gradually towards angles larger, 
rectangular and often pellucid, but not forming distinct nor hyaline 
•1 auricles . Seta i-1 inch long ; capsule oblong-cylindric, somewhat 
turgid, strongly curved ; peristome large. Autoicous. 

Var. /?. longifolium Schp. Leaves narrow, lanceolate- 
acuminate, with a very long and tapering, almost filiform acumen ; 
rather distant . Stems with almost simple, hardly branched divisions 
usually sub-complanate . 

Var. y, splendens De Not. Resembling var. longifolium in 
habit but with very large, broad leaves, less 
more crowded , very regularly imbricated. 
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Hab. Roots of trees, stones, etc., near water. Common in the lowlands, 
rare in mountainous parts. The vars. j8 and y floating, in pools, etc., less 
common. Fruit at all times of the year. 

A very variable plant, but usually known by the longly -pointed, entire 
leaves, widely divergent Und straight when dry, with a long stout nerve and 
linear, pointed areolation ; in the latter character it is typicdlly very different 
from all the species of Amblystegium, with which it is usually united ; while 
the single-nerved, entire, not plicate leaves will at once distinguish it from 
any of the species of the previously described genera* to which it may bear 
any resemblance. It is sometimes much more like H. aduncum (Group 
Kneiffii ), but only in a few very extreme forms ; it is then scarcely to be 
identified but by the areolation gradually becoming laxer at the base of the 
leaves, not suddenly enlarged at the angles. The larger, wider, chlorophyllose 
leaves, often complanate, and though widely spreading, hardly squarrose 
will separate it from the other species of this Section except H . polygamum, 
the basal areolation of which is quite different, and the acumen channelled. 

The var. splendens is a very handsome plant, with wide flat branches 
having the large leaves very regularly arranged and of a deep green. This 
variety and the var. longifolium are often very much elongated, 6 or 8 inches 
long, and almost with the habit of Fontinalis. 

The union of this species with those of the Section Campylium may 
without doubt give rise to some questioning. On the one hand the areolation 
is frequently shorter than in the type, approaching that of Amblystegium 
Kochii ; but this is exceptional, and is never the case in the more ordinary and 
by far the greatest number of forms, nor, as far as I am aware, in fruiting 
plants, and can of itself be held no more a ground for uniting the species with 
Amblystegium than can the fact that in other forms it nearly approaches 
H. aduncum be held a reason for placing it in Harpidinm. In all the more 
ordinary forms the outline and the direction of the leaves give it full as much a 
title to a place here as H. polygamum and H. elodes. On the whole I think 
it must be conceded that its affinities with the plants of this Section are at 
least as close as with Amblystegium, in which genus it is in its typical form 
decidedly anomalous. * 


2 . Hypnum elodes Spruce (Amblystegium elodes Lindb., Braithw. 

Rr. M. FI.) (Tab. LVII. F.). 

Very slender ; stems 2-4 inches long, procumbent, irregularly 
pinnate, branches slender, ascending ; in large low tufts, olive 
green or yellowish. Stem-leaves distant, widely spreading ; 
branch-leaves somewhat closer, but not densely placed, slightly 
secund at the tips of the branches ; all very small, |-f line long , 
narrowly ovate-lanceolate or lanceolate, widest just above the 
base, gradually tapering to a long fine acumen, hardly decurrent, 
narrowed at base ; margin plane, obsoletely denticulate ; nerve 
yellowish, strong, vanishing in the acumen . Cells widely linear, , 
thin-walled, 8-12 times as long as broad, at base larger, shorter, 
sub-rectangular, more incrassate, covering a large space at the 
base of the leaf, but not forming well-defined auricles. Seta 
long, 1-2 inches ; capsule sub-cylindric, curved. Dioicous. 

Hab. Marshy meadows, On earth by water, etc., rare. Fr. spring, 
very rare. 
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A delicate plant, resembling H. ckrysophyllum, but quite different in the 
long, strong nerve, and by that and the divaricate, narrower, distant, denticu- 
late leaves readily identified. H. polygamum is a larger plant with fainter, 
shorter nerve, quite entire margin, and more distinct angular cells, and the 
inflorescence autoicous. 

Small forms of Amblystegium Juratzkanum are known by the shorter nerve 
and wider cells, and slender varieties of A . filicinum which may very closely 
resemble it, by the shorter, wider ar eolation. 

The var. hamulosum Schp., a form with falcate leaves, occurs with us. 

3. Hypnum polygamum Schp. ( Amblystegium polygamum B. 

& S., Braithw. Br. M. FI.) (Tab. LVIL G.). 

Resembling H . stellatum ; moderately robust, less erect ; 
yellowish green or golden. Leaves not very densely crowded, 
erecto-patent both moist and dry, not or very rarely squarrose, often 
sub-secund, longly and widely lanceolate, gradually tapering 
to a long, channelled acumen, entire, from a rather narrow, hardly 
excavate, not cordate nor triangular base ; nerve single , reaching 
half-way or more, distinct, but not very strong ; areolation narrow, 
linear, as in the firmer forms of H. stellatum ; at basal angles 
distinct, large, often orange, forming distinct auricles usually 
reaching nearly to the nerve. Seta long, l|-2 inches or even 
more; capsule variable in form. Autoicous or synoicous. Flowers 
numerous, often clustered. 

Var, j8. stagnatum Wils. Larger and more robust. Stems 
more erect , sub-pinnate, leaves large. 

Var. y. minus Schp. Very small, resembling H. chryso ~ 
phyllum / leaves squarrose or sub-squarrose, acumen less channelled; 
nerve shorter , often double, variable. Seta short. 

PIab. Marshes, wet meadows, etc., not common. The var. /? rare ; 
var. y very rare, Fr. summer. 

Not easy to recognise in the field from certain forms of H. stellatum, 
though very different from the typical form of that species in the less spreading, 
narrower leaves, and usually very fertile. The narrow base of the leaves, 
the long nerve, and different inflorescence will easily separate it under the 
microscope. 

The typical squarrose leaves of H. stellatum will not flatten out under a 
cover-glass without the involution of the margins in the middle, or at least 
without rendering them undulated ; in the present plant, and in typical 
H. ckrysophyllum, the less squarrose direction allows of their being flattened 
without much alteration of outline. 

Like H. stellatum it is sometimes very slender, with shorter, more spreading 
leaves. The var. minus is however more than a slender form, being distinct 
in the squarrose direction of the leaves and the less developed nerve. It is 
scarcely separable from some forms of H. ckrysophyllum except by the 
inflorescence. 

Wilson's var. stagnatum is the larger, robust form of this plant, stronger 
in all its parts than the more slender and commoner form. 

The areolation will usually distinguish H . polygamum from H. riparium. 
I have however seen forms which could scarcely be recognised from that 
species except by the channelled acumen. 
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4. Hypnum stellatum Schreb. (Amblystegium stellatum Lindb.* 
Braithw. Br. M. FI.) (Tab. LVII. H.). 

Very variable. Typically robust , stems stout, erect or 
ascending , 2-4 inches high, somewhat divided, and with numerous, 
sub-pinnate, more or less crowded and erect branches ; forming 
large soft tufts of a yellowish green or bright golden colour , 
glossy. Leaves variable in size and form, §-i| lines long , some- 
what crowded, from an erect , ovate or widely cordate base, more or 
less rapidly narrowed to a long , gradually tapering , acute , squarrose 
acumen, hardly altered when dry, rigid, scariose, at base wide, 
slightly excavate, with rounded, hardly decurrent auricles, in the 
acumen somewhat channelled ; entire , or sinuolate at base only ; 
nerveless or with a very short and faint, double or single, often forked 
nerve ; cells narrow, linear, in the young leaves often pointed and: 
somewhat thin-walled, 8-10 times as long as wide, in older leaves 
often narrower and obtuse, with the walls incrassate and porose, 
almost uniform to base ; at angles distinct, sub-rectangular, 
incrassate, variable in size and colour, opaque, orange or pellucid, 
forming larger or smaller, more or less distinct auricles. Seta long, 
1-1 1 inches, stout ; capsule oblong-cylindric, curved. Dioicous. 

Var. /?. protensum Roehl (Hypnum protensum Brid., Ambl. 
protensum Lindb., Braithw. Br. M. FI.).. Slender, more or less 
procumbent , .with more regularly pinnate, spreading branches, 
forming low, usually prostrate, often much elongated, creeping 
tufts ; leaves more distinct, smaller, more abruptly longly and 
finely acuminate from a distinct ovate-cordate base, nerveless or 
with a very faint single nerve, reaching nearly halfway ; angular 
cells usually fewer and smaller. 

Hab, Bogs, marshy meadows, etc. Frequent, The var. on wet 
calcareous rocks, beds of pools, etc., rarer. Fr. rare, summer. 


> In its typical form this is a robust, handsome species of erect, compact 
growth and rich golden colour ; but it has a strong tendency to become 
slender, straggling, and untidy, of a dull dirty green. Some of the forms are 
very slender, and a number of varieties are described by Boulay, mostly 
tending in this direction and varying in leaf-form, etc. ; I End the form of 
leaf so variable, however, even on the same plant, that I think it more 
satisfactory to include all the more slender, more or less prostrate forms 
with small leaves under the var. protensum, which in its extreme state is a 
very marked, pretty plant ; very small forms of it approach H. chry sophy Hum 
in habit and leaf, but it may perhaps always be distinguished by the more 
distant, more squarrose leaves, usually wider at base, and generally, though 
not always with larger auricular cells. 

H. stellatum sometimes has much the appearance of H. polygamum, 
with less squarrose leaves of a narrow outline, but wanting the long distinct 
nerve of that species, and with a different inflorescence. A very faint single 
nerve however in the form of a slender stria or line, sometimes occurs in 
otherwise typical plants. . 
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* Hypnum chrysophyllum Brid. (Amblystegium chrysophyllum 
Lindb., Braithw. Br. M. FL) (Tab. LVIL J 

Differs from most forms of H. stellatum as follows : much 
more slender , stem prostrate, with sub-erect or spreading, pinnate 
branches, forming low, lax or denser tufts, rarely an inch high y 
bright golden , rarely yellowish green. Leaves smaller , J-J line 
long , more crowded, less squarrose, frequently secund, narrower 
at base , more gradually tapering, triangular-lanceolate or ovate- 
acuminate, nerve slender , single, reaching half-way or slightly 
beyond ; cells as in H. stellatum but frequently shorter and wider, , 
5-10 times as long as broad ; angular cells usually smaller and more 
opaque , less frequently dilated and pellucid. 

Var. erectum Bagnall (Journ. of Bot., 1896, p. 111). 
(Amblystegium geophilum Stirt. in Ann. Scot. Nat. Hist, xvii., 175). 
In dense large tufts , 1-2 inches high, yellowish green. Stems erect 
or ascending with densely pinnate, erect, crowded branches ; leaves 
more regularly secund, often distinctly falcato-secund , sub-denticu- 
late at basal margin. 

Hab. On the ground, rocks, etc., in calcareous districts. Frequent. 
The var. g, England ; N. Wales ; Ireland. Fr. very rare, summer. 

After examing a large number of specimens of this and H. stellatum I am 
compelled to think the difference between them is very slight indeed. It is. 
quite impossible to found the distinction on the presence of the single elongated 
nerve ; for undoubted plants of H . stellatum not unfrequently have a thin 
nerve reaching half-way up the leaf, while it is not uncommon in equally 
undoubted H. chrysophyllum to find leaves with hardly any trace of nerve. 
Beyond this, I have frequently examined plants which, while exactly agreeing 
in aspect with H. chrysophyllum , as well as in leaf -form and areolation, show 
in almost all the leaves the faintest traces of nerve, with occasionally a more 
pronounced one. The angular cells vary very greatly, and while as a rule in 
the large, wider leaves of H. stellatum they are large and pellucid, and in the 
small, narrower leaves of H. chrysophyllum small and opaque, every gradation 
can be observed between these two conditions. At the same time the forms 
of H. stellatum which constitute the connecting links are rare, and the student 
will seldom have any difficulty in recognising H. chrysophyllum from the 
delicate, silky habit, golden colour, nerved leaves and frequently shorter 
cells. It so closely resembles the most slender forms of H . polygamum that 
it is sometimes only separable by the inflorescence. Such forms are however 
very rare. 

The var. erectum is a very marked form, with much the aspect of robust 
plants of Plagiothecium pulchellum ; I have received exactly the same plant 
from the Rev. A. C. Waghorne, gathered in Newfoundland, and have gathered 
it myself in the Pyrenees. 

A green, not yellowish form of the sub-species sometimes occurs, with 
shortly acuminate leaves and lax areolation. 

5. Hypnum hispidulum Brid. var. Sommerfeltii (Myr.) (F* 
polymorphum Wils., non Hedw. ; Campylium hispidulum 
var. Sommerfeltii Lindb., Braithw. Br. M. FL ; H. Sommer - 
feltii Myr., Handb. Ed. I.) (Tab. LVIL L). 

Very slender, stems about 1 inch long, with numerous* sub- 
pinnate, slender, erect branches, forming small dense tufts of a 
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pale , rarely yellowish green. Leaves rather closely set , spreading 
and squarrose, sometimes secund at the tips of the branches ; 
little altered when dry ; small, about | line long, from a wide, 
cordate-oval base longly and finely acuminate, rounded at base to 
a rather broad insertion, finely denticulate in the lower half, nerveless 
or with a very short and faint single or double nerve / cells linear, 
somewhat vermicular, obtuse, 6-10 times as long as wide ; almost 
uniform to base, at angles distinct, few, sub-quadrate, rather small, 
opaque, forming small but rather well defined, yellowish or dark 
auricles. Seta about § inch long ; capsule oblong-cylindrical, 
slightly turgid and gibbous, curved ; lid conical, obtusely 
apiculate. Autoicous. 

Hab. About the roots of trees, on stones, etc., on calcareous soil 
principally. Not common. Fr. summer. 

This little plant has the habit and appearance of Amblystegium serpens , 
. but is easily recognised by the squarrose leaves, of quite different structure. 
From H. chrysophyllum it differs in the distinctly denticulate leaf-base, 
autoicous inflorescence, etc. ; from the other species, except H. Halleri 
which is quite distinct, in the small size and denticulate leaves. 

It appears that our plant is not specifically distinct from H. hispidulum 
Brid., the type of which is a N. American and north European species, differing 
from our variety in the leaves wider at base, less finely acuminate, serrulate 
all round, and with rather shorter areolation, the angular cells less distinct 
and less highly coloured. Our plant must therefore take the rank of a variety 
under the older species. 


6. Hypnum Halleri Linn. fil. [Carftpylium Halleri Lindb., 
Braithw. Br. M. FI.) (Tab. LVII. K.). 

Very slender, stems entirely prostrate, divided, 3-4 inches 
long, with numerous, pinnate, very short branches, erect or 
spreading, forming very dense flat tufts , not half-an-inch high, 
rich golden brown or golden green, dark within. Leaves 
crowded, recurved-squarrose from a more erect base, hardly altered 
when dry, widely or ovate-rounded with a rather abrupt , short , 
.acute acumen, minutely denticulate all round, slightly recurved at 
basal margin, nerveless or with a very faint, short, double nerve ; 
cells rather short, 6-10 times as long as wide, linear, obtuse ; at 
angles few, sub-quadrate, not very conspicuous. Seta short, 
about f inch ; capsule small, \ line long, more or less curved, 
constricted below the mouth, reddish purple with a somewhat 
glaucous tinge, especially when young. Autoicous. 

Hab. Alpine rocks ; very rare ; Ben Lawers ; Craig Chailleach ; Ben 
Cruban ; Ben Tigh. Fr. summer. 

A very distinct and pretty little species, in very dense low patches, and 
at once characterised by the colour, and by the very squarrose, recurved 
leaves, which have much shorter points than in the allied species, and therefore 
give a quite different, more compact aspect to the stems and branches. On 
the continental mountains it is fairly common and fruits abundantly. 
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B. HARPIDIUM. 

I Leaves usually large, strongly falcate or circinate, rarely only 

f slightly falcate ; nerve single, reaching half-way, usually much 

S higher, often strong. Bog plants, or growing in wet places on 

| rocks. 

[All the British pleurocarpous mosses with strongly falcate* 
acuminate leaves having a long single nerve belong here, with the 
exception of some forms of Amblystegium filicinum with strongly 
curved leaves, recognised at once by the short, wide, sub- 
hexagonal cells. Hypnum palustre and H. ochraceum never 
have the leaves finely and longly acuminate]. 

Hypnum capillifolium Warnst. should be looked for in our 
northern bogs. It is allied to H. aduncum and H. Sendtneri , 
but is strikingly distinct in its strong nerve, excurrent in a long 
subulate point. I have found it occurring among glacial or post- 
glacial deposits from Mundesley, Norfolk, and also from the 
Thames Valley. 

In the following arrangement I have made great use of 
Renauld’s elaborate monograph of the European Harpidioid 
Hypna in the Muscologia Gallica, although with some slight 
differences from that arrangement. 

Since the publication of the first edition of this work our 
British forms have received considerable attention and com- 
parison with the continental forms, thus demanding and, I think, 
justifying a somewhat fuller treatment. In "The North of 
England Harpidia,” and “ Key to the Harpidioid Hypna” 
(Naturalist, 1902 and 1921-2), Mr. J. A. Wheldon has 
embodied most of the results of this study. It would 
be out of place in a work of this character to attempt to 
characterise all the varieties, still less the forms in so polymorphous 

I a Section, but I have given the principal varieties with references 

to some others, and by adopting Renauld's very natural system, 
as it seems to me, of grouping the forms of H . aduncum and 
fluitans, I hope to have afforded some guidance to the student 
desiring to be initiated into the study of this very intricate 
| Section. 

In dealing with unstable and plastic species such as these, it 
should be borne in mind that different authors have founded their 
f systems of classification on different sets of characters, and the 

varieties in such cases will often overlap, i.e., a group of forms 
combined under one system within a single variety may be 
separated up under another system and distributed over several 
; varieties, and vice-versa . Hence although it is tempting to select 

the most salient varieties described by different authors, omitting 
the less marked ones in the various systems, such a course tends 
to obscure the real relationship of the plants and to lead to 
confusion. This is seen at once by taking as an illustration the 
various forms of Sphagnum acutifolium . The forms may be 
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grouped under the colour variations, or by some other characters, 
e -g-> form and disposition of the branch-leaves ; either may 
form a more or less natural and practically helpful arrangement, 
but it is obvious at once that to attempt to arrange one's 
herbarium under any combination of the two leads at once to 
confusion. I have therefore not attempted to include here certain 
varieties of authors employing a different system, though fully 
recognising that in themselves they are well deserving of notice. 

It is imperative to remember in the Harpidia that the stem- 
leaves, not those of the branches, are referred to in the descriptions 
unless otherwise mentioned. 

j f Leaves not (or scarcely) auricled 2 

\ Leaves with distinct auricles... ['!!!!.'.* 5 

2 f Stem with single’outer layer of large, thin cells 3 

\Stem without any outer layer of large cells 4 

3/5 ob ’i st ' reddish • leaves with long acumen jj. revolvens 

blender, yellowish or green; acumen shorter i 3 *. intermedium 

f Leaves red-brown along base, finely plicate 12. vernicosum 

heaves large, concave, rugose when dry, without dark base 
^ 9 - lyoopodioides 

.5/ Leaves not (or only faintly) plicate when moist 6 

l. Leaves distinctly plicate when moist Yo 

cells swollen, hyaline 7 

* \ Angular cells incrassate, yellowish '.9 

{ Annulus present ; Is. usually ovate-lanceolate, entire ; nerve usually 

not reaching high in acumen 7. aduncum 

Annulus absent ; Is. longly lanceolate, finely toothed at base and apex • 
nerve usually running far into acumen .....8 

„ f S* ft ’ fl ?* uo f e . onl y the upper secund 10. fiuitans 

** 1 More rigid ; Is. falcato-secund, faintly plicate, especially when dry 

jo*, exannulatum 

9 /Slender ; Is. crowded 4-1 line long S. Sendtneri 

\ Robust ; Is. more distant, 1 J- 2 J lines long . 8 *. Wilsoni 

/Nerve very stout , , 

\ Nerve slender 13 

n fLs. papillose at back ; cells rather short I4 . decMens 

\Ls. not papillose ; cells long and narrow ; _ 12 

12 f Stems very radiculose Is. deltoid at base r 5 . commutatum 

\Stems scarcely radiculose. Is. narrower at base X5*. falcatum 

l3 fLs. long, longly filiform-acuminate jj. unoinatum 

\Ls. very short, shortly acuminate x 5 *. sulcatum 


7. Hypnum aduncum Hedw., non L. ( Amblystegium Kneiffii 
B. & S., p.p., Braithw. Br. M. FI.) (Tab. LVII. L.). 

Stems usually slender and soft, not so firm nor so robust as 
m most of the following species ; green or golden yellow, rarely 
reddish or dark coloured; extremely variable in mode of 
branching, etc. Stems erect or floating, more or less regularly 
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pinnate or almost simple ; leaves not crowded , often secund but 
rarely strongly falcate, usually moderately but not strongly hooked 
at the tip of the stems and branches not plicate , entire or very 
faintly sinuolate at margin, ovate-lanceolate or oblong-lanceolate, \ 

variously acuminate, wide and cordate at base , strongly excavate, 
with decurrent auricles enclosing a more or less semicircular space . 

Nerve moderately strong, 50-60 /x wide at base, reaching § length 
of leaf or into the acumen, but usually not nearly approaching the 
apex. Areolation rather short , thin-walled , linear-flexuose, about 
80 fj, in length, but sometimes more and often less, 10-12 times as 
long as wide ; towards base becoming laxer , hexagonal-rectangular, 
at angles suddenly inflated, large, hyaline, forming distinct , 
hyaline, decurrent auricles. Perichaetial bracts lightly plicate. 

Seta long, 1-2 inches. Capsule oblong, inclined, curved. Annulus 
present, broad. Dioicous. 

The forms may be classified as follows : — 

Group typicum Ren. 

With something the habit of slender forms of Amblystegium 
filicinum or H. intermedium. Plants usually slender, firm, 
frequently pinnate ; stems and branches usually hooked at tips. 

Leaves rather closely set, secund and more or less falcate , widely 
oblong-lanceolate or triangular -ovate at base, acumen rather short , 
channelled, frequently subulate. Nerve thin, sometimes very 
short, usually reaching about half-way. 

[The plants which may be looked upon as the type of H . aduncum , have 
the stems erect, 2-4 inches high, somewhat pinnate, firm and not very fiexuose, 
with oblong-lanceolate, acuminate leaves, somewht falcate, especially the 
apical ones ; cells moderately firm and narrow to near the base, then becoming 
wider, hexagonal-quadrate at auricles. Forma falcata Ren. has the leaves 
more regularly and strongly falcate, subulate-acuminate. F. laevis Boul. 
has the leaves erect or adpressed, not fiexuose at points, only slightly secund 
above, scarcely hooked ; the stems are therefore somewhat terete and 
cylindrical. This constitutes a transition to var. pungens of the next group. 

The above forms differ from var. gracilescens in the more longly acuminate 
leaves and narrower cells. Of somewhat more importance than Those forms 
are the two following varieties.] 

Var. gracilescens Schp. Short; slender. Leaves wider 
and shorter, quickly narrowed to a short acumen ; all lower cells 
wider, shorter ; leaf-base less deeply and .more widely excavate j 

between the auricles. The var. tenue Schp. ((/. tenuis Ren.) is 
probably a starved form of this. 

Var. y. aquaticum Sanio. Usually submerged ; more robust ; 
leaves larger, more distant, longly acuminate, flexuose at points. 

Nerve stronger, reaching f length of leaf. Median cells longer . 
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grouped under the colour variations, or by some other characters, 
e.g. t the form and disposition of the branch-leaves ; either may 
form a more or less natural and practically helpful arrangement, 
but it is obvious at once that to attempt to arrange one's 
herbarium under any combination of the two leads at once to 
confusion. I have therefore not attempted to include here certain 
varieties of authors employing a different system, though fully 
recognising that in themselves they are well deserving of notice. 

It is imperative to remember in the Harpidia that the stem- 
leaves, not those of the branches, are referred to in the descriptions 
unless otherwise mentioned. 


2 / Leaves not (or scarcely) aurieled .2 

^ /Stem with single’outer layer of large, thin cells 3 

""/Stem without any outer layer of large cells 4 

g / Robust, reddish; leaves with long acumen 13. revolvens 

/ Slender, yellowish or green ; acumen shorter 15*. intermedium 

{ Leaves red-brown along base, finely plicate ....12. vernicosum 

Leaves large, concave, rugose when dry, without dark base 

9. lycopodioides 

g / Leaves not (or only faintly) plicate when moist . . .6 

/Leaves distinctly plicate when moist 10 

f Annulus present; Is. usually ovate-lanceolate, entire; nerve usually 

yj not reaching .high in acumen 7. aduncum 

) Annulus absent ; Is. lcngly lanceolate, finely toothed at base and apex ; 
h nerve usually running far into acumen 8 


8 - 


Soft ; stem-ls. flexuose, only the upper secund 10. fluitans 

More rigid ; Is. faicato-secund, faintly plicate, especially when dry 

10*. exannulatum 


^/Slender ; Is, crowded, |-1 line long 8. Sendtneri 

/Robust ; Is. more distant, 1 J- 2 J lines long 8*. Wilsoni 

u/I.s. papillose at back; cells rather short 14. decipiens 

1 /Ls. not papillose ; cells long and narrow 12 

-2 /Stems very radiculose. Is. deltoid at base 13. commuiatum 

/Stems scarcely radiculose, Is. narrower at base 13*. falcatum 

22/Ls. long, longly filiform-acuminate jj. uncinatum 

/Ls. very short, shortly acuminate 13*. sulcatum 


7. Hypnum aduncum Hedw., non L. (Amblystegium Kneiffti 
B. & S., p.p., Braithw. Br. M. FI.) (Tab. LVII. L.). 

Stems usually slender and soft , not so firm nor so robust as 
In most of the following species ; green or golden yellow , rarely 
reddish or dark coloured ; extremely variable in mode of 
branching, etc. Stems erect or floating, more or less regularly 
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pinnate or almost simple ; leaves not crowded , often secund but 
rarely strongly falcate, usually moderately but not strongly hooked 
at the tip of the stems and branches not plicate , entire or very 
faintly sinuolate at margin, ovate-lanceolate or oblong-lanceolate, 
variously acuminate, wide and cordate at base , strongly excavate, 
with decurrent auricles enclosing a more or less semicircular space , 
Nerve moderately strong, 50-60 jx wide at base, reaching § length 
of leaf or into the acumen, but usually not nearly approaching the 
apex. Areolation rather short , thin-walled, linear-flexuose, about 
80 [x in length, but sometimes more and often less, 10-12 times as 
long as wide ; towards base becoming laxer, hexagonal-rectangular, 
at angles suddenly inflated, large, hyaline, forming distinct , 
hyaline , decurrent auricles. Perichaetial bracts lightly plicate. 
Seta long, 1-2 inches. Capsule oblong, inclined, curved. A nnulus 
present, broad. Dioicous. 

The forms may be classified as follows 


Group typicum Ren. 

jj With something the habit of slender forms of Amblystegium 

filicinum or H. intermedium. Plants usually slender, firm, 
frequently pinnate ; stems and branches usually hooked at tips. 

Leaves rather closely set, secund and more or less falcate, widely 
oblong-lanceolate or triangular -ovate at base , acumen rather short , 
channelled, frequently subulate. Nerve thin, sometimes very 
short, usually reaching about half-way. 

[The plants which may be looked upon as the type of H. aduncum, have 

[ the stems erect, 2-4 inches high, somewhat pinnate, firm and not very flexuose, 1 

with oblong-lanceolate, acuminate leaves, somewht falcate, especially the 
apical ones ; cells moderately firm and narrow to near the base, then becoming 
wider, hexagonal-quadrate at auricles. Forma falcata Ren. has the leaves 
more regularly and strongly falcate, subulate-acuminate. F. laevis Boul. f 

I has the leaves erect or adpressed, not flexuose at points, only slightly secund 

j , above, scarcely hooked ; the stems are therefore somewhat terete and 

cylindrical. This constitutes a transition to var. pungens of the next group, 
i The above forms differ from var. gracilescens in the more longly acuminate 3 

I leaves and narrower cells. Of somewhat more importance than those forms | 

are the two following varieties.] 1 

j Var. /?. gracilescens Schp. Short ; slender. Leaves wider 

and shorter , quickly narrowed to a short acumen ; all lower cells 
wider, shorter ; leaf -base less deeply and .more widely excavate 
j. between the auricles. The var. tenue Schp. ((/. tenuis Ren.) is 

j probably a starved form of this. I 


Var. y. aquaticum Sanio. Usually submerged ; more robust ; j 

leaves larger, more distant , longly acuminate , flexuose at points, f 

Nerve stronger, reaching § length of leaf. Median cells longer. I 
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Group Kneiffii Ren. 

Plants with less of the distinctive habit of Harpidium 
Stems slender , softer and more flexuose. Leaves more distant 
not or only slightly secund and not falcate , stems and branches 
not or scarcely hooked / upper leaves generally wider and shorter 
acumen flat . 

Var. S. polycarpon Bland. Stems procumbent, with numerous 
slender divisions, not pinnate. Leaves somewhat distant, erecto - 
patent, scarcely secund, upper triangular -ovate with a short acumen 
strongly decurrent ; branch leaves often secund. Cells rather 
short, lax below. Fruit rare, but when present often produced in 
abundance. 

[The var. polycarpon may be looked upon as the typical form in this 
group. The var. attenuatum Boul, is an extremely slender form with elongate 
simple, almost filiform branches, the leaves distant and widely spreading 
recalling Amhl. Kochii .] y b P reaam §> 

Var. €. pungens H. Muell. Brownish yellow. Stems and 
branches rigid, terete and cylindrical from the appressed, closely 
imbricated leaves, the apical forming a cuspidate point. Areolation 
rather long and narrow. A very distinct plant. 

Var. £. intermedium Schp. Very' variable, resembling var. 
polycarpon but with larger , longer, more oblong-lanceolate leaves . 
Cells rather longer and narrower. 

^i F °? n j ng ./,. lin 1 ? hetweei } var * polycarpon and the pseudo-fluitans 
group, F laxifoha Ren. is a slender, elongate form, with more distant leaves 
the comal ones appressed and sub-convolute, so as to form a slightly falcate* 
cuspidate point. J * 


Group pseudofluitans Sanio. 

Robust, mostly pinnate plants, often much elongate fre- 
quently golden yellow. Habit of some forms of H. ftuitan’s, but 
leaves usually broader. Stem-leaves distant, upper not differing 
appreciably from the lower, large, widely lanceolate or oblong- 
lanceolate, gradually tapering to a long slender acumen ; often 
sub-secund, more so at apex of stem, but not falcate. Median 
cells elongate, auricles very distinct and occupying nearly all the 

width, 0 / the base, which is narrow, excavate in a small almost circular 
curve . 

tTi=,r, C ^h^ ery of Iarge * usually aquatic plants, much more robust 

H ILw K,V he P ,f C f dmg groups, and resembling closely some forms of 

leaveT te rn’a b ^^, Slia i Iy * kn °T n b Y^ e form of the auricled leaf-base, the entire 
leaves, and somewhat wider, thin-walled areolation.] 

\ ar. 97 . paternum Sanio. Yellowish green, orange or dark 
Drown. Bloating. Stems much elongate, attaining 12 or 18 
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inches, robust , from nearly simple to densely pinnate. Stem- 
leaves distant , erect, spreading or sub-secund, branch-leaves 
spreading, the apical both of stem and branches somewhat 
convolute and cuspidate ; all large. 

[F. gracilis Ren. is a slender, less branched form, with narrower leaves.] 

Hab. Marshes, pools, etc., especially on clay, rarely in peat-bogs. 
Common. A lowland plant, rarely found at even moderate elevations. The 
var , pungens appears to beurare, the other varieties are more or less frequent. 

This is an exceedingly protean species, and the characters given above, 
especially as regards the measurements of the cells, must be looked upon as 
approximate only. The variations are endless, in form of leaf, length of 
cells, size, mode of branching, etc., and there is perhaps a wider range of forms 
in this plant as regards habit and general characters than in any other British 
moss. The forma tenuis of the typical plant is an extremely delicate, dwarf 
plant, with stems sometimes scarcely exceeding an inch, and minute falcate 
leaves of about 1mm. in length, while the var. paternum may extend to a foot 
and a half in length, with branches of 3 inches or more, and large spreading 
leaves as much as 2 lines long, a single stem when spread out covering a 
sheet of foolscap paper. Some of these aquatic forms of the pseudofluitans 
group die down to a great extent in autumn, sending out new shoots in the 
spring, which undergo a rapid development, the greater part of the strong 
growth described above taking place in the course of two or three months. 
It follows therefore that the spring states are very different in appearance 
from those of the mature, summer development, which may be easily mistaken 
for a distinct variety. 

In spite of its great variability, H. aduncum is rarely difficult to distinguish 
from the allied species, except from H. fluitans, which may almost always be 
known by the narrower leaves, denticulate at base, with very narrow cells 
remaining alniost uniform to the base, and with a longer nerve ; there are, how- 
ever, forms which are extremely hard to separate. H. Sendtneri is more robust, 
with the leaves more strongly falcate, the nerve stronger and cells firmer and 
narrower, but the parallel varieties gracilescens in each species are occasionally 
almost impossible to separate from one another. H. vernicosum has the leaves 
more falcate, plicate, and without decurrent auricles; H. revolvens and 
H. intermedium are distinguished by similar characters, though the leaves 
are not plicate. On the other hand some forms come very near H. riparium 
and even Ambl. Kochii, and may be very hard to determine, though most 
frequently the distinct auricles afford a test character. 

According to Schimper and Lindberg, the plant named H. aduncum 
by Linnaeus was not the present species but that known almost universally 
and described below as H . uncinatum. Lindberg therefore, and Braithwaite 
following him, restored the specific name aduncum to that plant, calling our 
present species Hypnum (or Amhlystegium) Kneiffii Schp. It appears to me 
very undesirable to upset an almost universally accepted nomenclature 
in this way, and apart from the confusion thus introduced there are grave 
objections to applying Schimper’s name Kneiffii to the typical, falcate- 
leaved plant from which he wished to separate it. I have therefore retained 
the established nomenclature. 


8. Hypnum Sendtneri Schp. ( Amhlystegium Sendtneri Lindb., 
Braithw. Br. M. FL) (Tab. LVII. M.). 

Typically more robust than H. aduncum ; green or golden, 
often reddish brown ; stems erect, divided, with few branches. 
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3-5 inches high ; leaves crowded, 1-1 line long, secund, often 
strongly falcate or almost circinate, strongly hooked at the tips of 
the stems and branches, somewhat flexuose and twisted when dry, 
more glossy than in H. aduncum, larger, longly acuminate ; not 
plicate , entire ; nerve strong, wider than in H. aduncum, about 
60-100 pi wide at base, usually extending into the acumen ; cells 
about equal to those of H. aduncum in length, but narrower with 
firmer walls, linear-flexuose, obtuse, almost uniform to base, 
the basal usually with thin, not porose walls, the angular cells 
firmer, with somewhat thick walls, less hyaline, often orange, 
forming distinct but usually small decurrent auricles. Capsule 
longer than in H. aduncum , sub-cylindric, sub-erect. Dioicous. 

Hab. Bogs, marshes, etc., not common. Fr. rare, summer. 

This species, on account of its strongly curved leaves, is more like several 
of the following species than H . aduncum , to which, however, it is more 
closely allied. It differs from that species also in the deeper colour, more 
glossy texture, wider nerve and usually firmer cell-walls, and the auricular 
cells are less enlarged and conspicuous. When very small and inconspicuous 
they may frequently be better observed on the stem with the leaves in situ , 
or if the leaves are rather roughly removed they will often be seen remaining 
attached to the stem. 

The entire leaves, wider at the base, and more strongly falcate, will 
separate it from H. fluitans, the non-plicate leaves from H. uncinatum and 
H. falcatum, and the decurrent auricles from the other species which might 
be mistaken for it. 

It is a less variable plant than the last, but has a very slender form 
analogous to the var. gracilescens of that (/. gracilescens Sanio), and so like it as 
to be barely distinguishable except perhaps by the stronger nerve. F. 
trivialis Sanio is an elongated aquatic form with leaves less falcate and subulate- 
acuminate. Very robust forms approach B. Wilsoni, but may usually be 
recognised by the closer branching, the smaller leaves, and less incrassate 
basal cells. No clear line however can be drawn between the two. 


* Hypnum Wilsoni Schp. ( Amblystegium Sendtneri var. Wilsoni 
Lindb., Braithw, Br. M. FI. ; H. Sendtneri var. Wilsoni 
Schp., Syn.) (Tab. LVII. N.). 

Resembling H, Sendtneri in structural details, this plant is 
much more robust, 6-12 inches long, usually of a deep yellowish 
green or golden colour, the stems slightly divided and very remotely 
pinnate, the leaves more distant, very large, \\-2\ lines long, 
oblong-lanceolate, gradually tapering to a long filiform acumen, 
falcate, giving a very robust appearance to the stems, which are 
however really slender and flexuose ; nerve variable in width 
(Renauld describes it as narrower, but I have always found it as 
strong) ; cells rather wider, the basal with more incrassate, porose 
walls, the angular fewer and less distinct, forming smaller auricles. 

Var. hamatum Lindb. ( H . aduncum var. hamatum Schp; ; 
iL hamifolium Schp., Syn.). 
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Very robust, stems very regularly and closely pinnate, more 
rigid ; leaves beautifully and regularly circinate , very long , especially 
in the acumen, more crowded . 

Hab. Bogs, wet sandy shores, etc., rare. The var. j3 very rare. Fr. 
very rare, summer. 

H. Wilsoni is too closely allied in all structural points to be separated 
from H, Sendtneri , but its great difference in habit and the size of its parts 
seem to warrant its retaining the rank of a sub-species. The nerve is somewhat 
variable, even in leaves from the same plant, but is certainly normally stout, 
much more so than in H. lycopodioides, which differs also notably in the 
plicate-rugose leaves when dry. The basal cells are frequently very incrassate, 
and the walls, as frequently happens in such cases, are then strongly porose. 

The var. £ is a very marked form, and altogether one of the most hand- 
some of the Hypna ; the branching is very different from that of the type, 
but there is absolutely no difference in the structure of the leaves. It is 
sometimes quite submerged, and is then frequently encrusted with calcareous 
deposit. 


9. Hypnum lycopodioides Schwaeg. (Amblystegium lycopodioides 
De Not., Braithw. Br. M. FI.) (Tab. LVIII. A.). 

Resembling the more robust forms of H. Sendtneri and H. 
Wilsoni / the stems with few divisions which are simple or very 
slightly branched , slender and flexuose, but rendered very robust 
<and tumid by the densely crowded, large, concave leaves ; forming 
large tufts of a rich golden colour , 4-10 inches high. Leaves 
very large, 2-2| lines long, very concave , widely oblong-lanceolate, 
tapering to a fine, moderately long acumen, falcate, but not strongly 
so, hardly hooked at the tips of the stems, very slightly decurrent at 
the wide base, which is broadly, not semi-circularly excavate, 

• entire , when dry plicate and irregularly rugose ; nerve narrow, 
•30-50 n, reaching to the base of the acumen. Cells as in H. 
Wilsoni, the basal incrassate , with the walls porose. Dioicous . 

Hab. Deep bogs and pools ; rare. Fr. spring, very rare. 

. This plant resembles H. scorpioides in the tumid stems with large rugose 
leaves', but the colour is usually different, and the long nerve quite distinctive. 
It is so different in habit, arrangement and form of leaves, etc., from H. 
Wilsoni that I do not feel able to follow Renauld in making one a sub-species 
•of the other. It is in appearance one of the most distinct of the species of 
this Section. 


10. Hypnum fluitans L. (Amblystegium fluitans De Not., Braithw. 

Br. M. FI.) (Tab. LVIII. B.). 

Very variable. Usually soft and slender, tall, irregularly or 
pinnately branched, pale green, yellowish, chestnut brown, or 
dark brown. Leaves more or less secund or falcate, usually much 
narrower than in H. aduncum, narrowly lanceolate or oblong - 
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lanceolate , very gradually tapering to a long slender flexuose point ; 
l\-2 lines long, not striate; narrow at base and widely, not 
deeply excavate, sometimes almost truncate and straight, at 
margin usually distinctly denticulate , especially at apex and base ; 
nerve distinct, narrow or wider, usually reaching high in the 
acumen , or even to apex. Cells long and very narrow , 100-120 \l 
long, 20-30 times as long as wide, but variable, linear-flexuose, 
obtuse, somewhat incrassate ; almost uniform to the base ; at 
angles enlarged, hyaline or coloured, forming more or less distinct 
auricles often reaching to the nerve. Seta long, 2 to even 4 inches ; 
capsule more or less inclined, variably curved. Annulus none . 
Autoicous, rarely dioicous or barren with imperfect flowers. 

The numerous forms of H. fluitans may be classified as 
follows : — 

Group amphibium Ren. 

Usually pale green, less frequently brown. Stems slender, 
little and irregularly branched, more rarely pinnate. Leaves 
distant, only slightly secund , more so at the tip of the stem, flexuose, 
very narrow , usually distinctly denticulate at apex, more faintly 
towards base. Nerve narrow , 45-65 usually reaching half or 
three-fourths the length of the leaf. Median cells very long and 
narrow, scarcely altered until the extreme base, angular not 
much enlarged , forming small and indistinct, scarcely inflated 
auricles ; basal cells not incrassate. 

[The above description may be taken as applying to the typical H. 
fluitans L. ; it usually forms dense, soft, floating tufts, specially characterised 
by the narrow, finely acuminate, flexuose leaves, falcate only at the tips of 
the stems. The following are the most noteworthy varieties.] 

Var. f3. Jeanbcrnati Ren. (var. paludosum Sanio). Pale 
green above. Leaves oblong-lanceolate, rather shortly and widely 
acuminate ; nerve narrow ; angular cells very ill-defined. Seta 
sometimes very long. 

Var. y. atlanticum Ren. Deep glossy green ; stems scarcely 
branched ; leaves wider , from an ovate base quickly narrowed to a 
wide and comparatively short point ; cells wider , chlorophyllose , 
basal wider and shorter , the angular scarcely distinct. 

Var. 8. gracile Boul. Stems very slender, little branched, 
leaves distant, somewhat spreading, narrow, with a long slender 
acumen. 

Var. e. setiforme Ren. Stems elongate, straight, almost 
simple ; leaves distant, somewhat spreading, straight and scarcely 
secund, very long, gradually tapering to a very long setaceous strongly 
toothed subula . 

Var. £. Robertsiae Ren. & Dixon. Variously coloured, some- 
times very bright golden mixed with purplish red, glossy ; stems 
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.floating, elongate , almost simple , leaves rather closely set , sub-erect 
with spreading points , not secund, or falcate (but sometimes 
rather strongly so) only at the tips of the branches, tapering to a 
long fine sharply toothed subula ; areolation, especially at the 
base, rather incrassate. 

[The above are what appear to me the more important of the very 
numerous varieties and forms that have been recorded as British in this group. 
The var. ailanticum is, I am inclined to think, a somewhat degenerate or 
undeveloped form of var. Jeanbernati ; it is very marked in the habit, 
■chlorophyllose leaves, lax basal areolation, and short wide acumen. It 
| resembles the var. gracile somewhat in habit, but that has much more slenderly 

acuminate leaves. The var. falcatum sometimes produces a very similar 
! form. The var. Robertsiae is an interesting plant as forming a link between 

the present and the falcatum group, of which it approaches the var. anglicum. 
j The original plant is an exceedingly beautiful one in the variegated colouring, 

| but later gatherings collected earlier in the year lack much of its brightness, 

j The var. squalidum Ren. and Dixon (Journ. of Bot. 1901, p. 277) was described 

j from very marked and striking plants, especially in the lower leaves ; 

specimens gathered later however in the same locality show very different 
| and less marked characters, and it is possible that the original plants owed 

I something of their peculiar features to abnormal aquatic conditions.] 

1 y . , ; ' ' .. , ' ■' .. ... ' ■ . . ' . , • . V 

I 

Group falcatum Ren. 

/ More robust. Yellowish, often becoming red above , chestnut 
\ or deep purplish-brown below. Leaves usually glossy, mostly all 

falcate, strongly hooked above, more or less truncate at insertion, 
only faintly denticulate at point ; nerve broader, 60-100 ^ at base, 
reaching to about f length of leaf. Basal cells incrassate, often 
■coloured orange, the angular not much enlarged, forming more or 
less distinct, not inflated auricles. 

Var. 7). falcatum Schp. Yellowish, brown below. Stems 
simple or very slightly branched . Leaves close, moderately long, 
tapering to a rather short subula. 

Var. 6. anglicum Sanio {A.fluitans var. Holtii Sanio, Braithw. 
Br. M. FL). In dark brown tufts , yellowish above ; stems elongate, 
\ rather robust, pinnate with short branches ; leaves ending in a 

,< long flexuose subula. 

t Var. l. Amelia Sanio. Very robust. Floating, stems 

regularly and sometimes closely pinnate. Leaves long, with long 
1 fine denticulate points. Nerve very stout, but not reaching high 

S in the acumen. Median cells rather thin- walled ; the angular 

j not much enlarged, forming slightly widened but not inflated 

auricles. 

Hab, Peat-bogs, pools, etc., very rarely on calcareous soil ; common. 
The vars. Jeanbernati , falcatum, frequent ; var. ailanticum abundant on 
\ some of the high moorlands of the north of England, elsewhere rare ; the other 

| varieties named above apparently rare. Fr. common, summer. 


i; 


Besides the forms mentioned above there are many others which cannot 
be described in a work of limited compass ; when submerged the plant often 
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becomes beautifully plumose with spreading leaves, in other cases the leaves, 
are close, more or less erect when dry, very long and very silky. In habit, 
colour, etc,, this species is nearest to H. aduncum , fr'om which it is usually 
known by its narrower, more silky leaves, denticulate at margin, more longly 
nerved, with longer, very narrow cells, almost uniform to the base ; but 
intermediate forms occur which are often very difficult to separate, especially 
as they are usually the more submerged forms, and mostly barren ; typical, 
H.fluitans being usually very fertile, and distinct in the autoicous inflorescence. 
H. aduncum, it should be remembered, is distinctly a plant of the plains, 
never perhaps found with us at an elevation of 500ft., rarely reaching 250ft. 
H. fluitans has a much wider range, though as we ascend higher its place is 
generally taken by H. exannulatum, which rarely descends to the level of the* 
plains. H. uncinatum differs in the pale colour, strongly plicate leaves, etc. ; 
most of the other species have shorter, wider, more circinate leaves, of a more- 
rigid texture, and in habit and other respects are distinct. 


* Hypnum exannulatum Guemb. ( Amblystegium exannulatum Be 

Not., Braithw. Br. M. FI.) (Tab. LVIII. C.). 

Differs from H. fluitans in the plants usually more compact 
and rigid , less soft and liexuose, more pinnately branched , mostly 
of a deeper , often purplish colour ; typically but less commonly 
green or yellowish ; the leaves closer, more strongly falcate, twisted 
when dry, not rigidly circinate, glossy at back and frequently 
striate, especially when dry, strongly hooked at the tips of the stem 
and branches, mostly longly and finely acuminate from a wider 
base ; nerve often stronger, usually purplish brown, mostly 
reaching nearly or quite to apex. Margin almost always 
denticulate, especially near base. Cells frequently shorter and 
wider, but not constantly so, the auricular usually abruptly 
dilated and very distinct, large, rectangular, hyaline, inflated, 
mostly thin-walled, forming rather large, widened, inflated con- 
spicuous auricles, often reaching to the nerve. Dioicous, rarely 
autoicous. 

Group TYPICUM. 

The typical form {H.fluitans var. pinnatum Boul.) is usually 
green or yellowish, but often darker, with a purplish tinge, 
moderately robust, with ovate-lanceolate leaves, not very longly 
acuminate, usually more qr less striate when dry, though scarcely 
plicate and never deeply sulcate. Cells moderately long and 
narrow. The /. stenophylloides Ren. has narrower, more finely 
acuminate, strongly falcate leaves, forming a transition to var. 
falcifolium. 

Var. ft. brachydictyon ( H . fluitans var. brachydictyon Ren.). 
Usually green ; stems slender, td.ll. Upper leaves only slightly- 
secund, sometimes sub-erect, short, from an ovate base shortly 
and broadly acuminate, usually plicate when dry. Nerve stout. 
Cells short, oblong-linear, lower very short, wide. Auricles very 
distinct. 
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Var. y. purpurascens Schp. Firm, compact , robust , closely 
pinnate, 0 / a mew or Zoss bright red or purplish colour ; leaves 
crowded, cells moderately long, incrassate, the angular few, long, 
curved, slightly incrassate, resembling those of the group Rotae. 
Nerve often very strong and thick , 60-90 jx wide at base, pitrple, 
usually per current. 

Group rotae Ren. 

Almost always sterile, usually purplish or brown, leaves less 
crowded, much narrower and longer, with attenuated setaceous 
points, usually sharply toothed. Nerve strong, often percurrent, 
sometimes excurrent ; areolation longer and much narrower. 
Auricles very distinct, widened, the outermost cells very large, 
longly rectangular and incurved (Tab. LVIIL C., lbc), slightly 
incrassate. 

Var. 8. falcifolium ( H . fluitans var. falcifolium Ren. ; var. 
sienophyllum , Handb. Ed, I. ; H, exannulatum var. Rotae Schp., 
Syn., Braithw. Br. M. FI.). Usually purple or red , more elongate, 
less compact and rigid ; leaves less crowded, falcate, very long 
and narrow (2-24 lines) , often strongly denticulate, cells very long 
and narrow. The /. viridis Boul. is a more slender, less pinnate, 
green form, with looser leaves. 

Hab. Bogs, mostly in more elevated situations than is usual with 
H. fluitans. Common. The type common in mountain bogs and wet places, 
the varieties rarer, on mountains, var. falcifolium in high cold streams and 
pools. Rarely fruiting. 

Hypnum fluitans, though by no means absent in elevated situations, 
is preeminently a lowland species, while the sub-species is a more sub-alpine 
plant, and is usually readily known by its more rigid, pinnate growth, with the 
leaves broader, crowded and often plicate. It is sometimes very much like 
H. falcatum in leaf structure, but that species is more yellowish, rarely purple, 
with the leaves more distinctly plicate both when wet and when dry, less 
denticulate above, and with more or less numerous paraphyllia, and is less 
regularly pinnate. The var. bvachydictyon occasionally has the stems terete 
and cuspidate (as in H. aduncum var. pungens) with the leaves all erect and 
not at all falcate (/. ovthopkylla Ren.) . I have gathered this form in Sutherland. 
The var. purpurascens is in some of its most brightly coloured forms one of the 
most brilliant of our mosses. 

The var. falcifolium in its extreme forms is very marked ; in outline the 
leaves resemble those of H. fluitans , but the colour and branching are distinct 
are distinct, the nerve stronger, the habit more robust, and the leaves often 
sharply toothed. 

The green form, which may be looked upon as typical, is rare, and resembles 
H. Sendtenri, but has the leaves usually plicate when dry. 

I have thought it best on the whole to retain H. exannulatum as a sub- 
species rather than to reduce it, with Renauld, to the level of the other groups 
of H. fluitans. It is without doubt closely allied, but there are I think 
‘ sufficient differences (apart from the inflorescence, which is not constant) 
to justify us in giving it the somewhat higher rank. Forms connecting the 
groups Amphibium and Falcatum are not unfrequent, and the same is the 
case with the typical group of H. exannulatum and the group Rotae, but 
transition forms between H. fluitans and H. exannulatum are in my experience 
extremely rare. I have endeavoured however to depart as little as possible 
in nomenclature and order from Renauld A arrangement. 
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11. Hypnum uncinatum Hedw. (Hypnum aduncum L., non 
Hedw. ; Amblystegium aduncum Lindb., Braithw. Br. M. 
FI.) (Tab. LVIII. D.). 

Pale green or golden green , very rarely oj a deeper colour , 
never red or purple. Stems rarely erect, usually procumbent, 
often interlaced with other mosses, or more robust and tufted, 
distantly or closely pinnate, rather slender , 1-4 inches long. 
Leaves more or less crowded, regularly falcate or almost circulate, 
little altered when dry or in the softer forms spirally flexuose at 
points, glossy, strongly longitudinally plicate when wet and dry, 
strongly hooked at the tips of the stems and branches, of thin, 
not solid texture ; narrowly oblong-lanceolate, gradually tapering 
to a very fine, filiform acumen, at margin usually denticulate at 
point and often at base, rarely entire ; at base often broad and 
flat, with minutely decurrent auricles and hardly excavate, but 
always more or less decurrent and auriculate ; nerve very narrow , 
30-35 [i wide at base, extending high in the acumen . Cells very 
narrow, long, flexuose, somewhat tapering and pointed, thin- 
walled, almost uniform to base ; angular more or less numerous, 
hyaline, but not very large nor inflated, partly decurrent and 
partly extending above the base at angles, forming rather small, 
not well-defined auricles. Perichaetial leaves very long, straight, 
erect, sheathing, plicate; seta variable in length, capsule sub- 
-cylindric, arcuate, orange-red, annulate. Autoicous . 

Var. /?. plumulosum Schp. Very slender, closely pinnate ; 
leaves small, less deeply striate, sometimes almost smooth, less 
denticulate or sub-entire ; seta shorter, capsule smaller. 

Hab. Wet rocks and walls, principally in alpine and sub-alpine districts ; 
common. The var. j3 rare, on mountains, etc ; North of England ; N. Wales ; 
Scotland. Fr. summer. 

Usually a very distinct species in the pale colour, thin, strongly plicate, 
very finely acuminate, denticulate leaves with narrow nerve and small ill- 
defined auricles, which are, however, always more or less developed. 
Numerous forms occur on the continent, and perhaps still more strongly 
marked in N. America, but the more distinct of them do not appear to occur 
here, though the var. plumosum Schp., a somewhat distinct form with regular, 
close, complanate pinnation, but connected with the. type by a graduated 
series of forms, is found occasionally ; it is intermediate between the type and 
the var. plumulosum. The latter variety is very distinct, not only in the 
slenderness, but in the often hardly striate, almost entire leaves. 

The autoicous inflorescence and the very long, straight, conspicuous 
perichaetia are also marked and useful characters of the present plant. 


12* Hypnum vernicosum Lindb. (Amblystegium vernicosum 
Lindb., Braithw. Br. M. FI.) (Tab. LVIII. E.). 

Typically slender, but rather firm and rigid, 2-4 inches high, 
more or less erect, yellowish green, variegated with deeper colour. 
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sometimes yellowish, brown, or reddish, but never deep red nor 
purple, glossy, pinnately branched. Stem without central-strand > 
cells of outer layers small, incrassate ; outermost layer not 
enlarged. Leaves rather small, 1~1| lines long, crowded, 
falcaie-drcinate, concave, finely plicate, especially when dry y 
strongly hooked at the tips of the branches, from a short, wide, 
oblong base rapidly and rather shortly and widely acuminate , 
acute and sometimes finely apiculate, entire ; truncate, not 
decurrent nor excavate at base ; nerve rather weak, usually vanishing 
just above the middle / cells long and very narrow, flexuose, sub- 
obtuse, the walls slightly incrassate ; two or three rows at insertion 
commonly rather wide, oblong-hexagonal, more or less incrassate, 
the extreme basal row hyaline, above these a single row or sometimes 
two purplish, forming a coloured line across the base just above the 
insertion ; not distinct nor decurrent at angles, or rarely with a 
very few minute cells forming almost obsolete, minute false 
auricles. Capsule annulate . Dioicous. 

Var. ft. majus Lindb. Much more robust, brown. Resembling 
the more robust forms of H. Sendtneri or even H. Wilsoni. Leaves 
less falcate, large. Nerve wider, cells longer. 

Hab. Sub-alpine and mountain bogs, rare. The var. p very rare ; 
Shropshire ; Carmarthen ; Merioneth ; Lancashire. Fr. very rare, summer. 


This species in habit resembles H. Sendtneri and H. intermedium , but 
differs from both in the strongly plicate leaves, from the former also in the 
shorter acumen and absence of decurrent auricles. A form however occurs 
with the “false auricles” strongly developed, and the leaf apex faintly 
denticulate, which is very likely, to be taken for H. Sendtneri. From H. 
revolvens proper it differs in the less robust habit, paler colour, less incrassate 
median cells, shorter plicate leaves, shorter nerve, and usually more numerous 
sub-hexagonal basal cells. It is less markedly different from H. revolvens 
sub-spec, intermedium , but the distinctly plicate leaves are usually sufficient to 
distinguish it, and the nerve is usually shorter. From all these plants the 
structure of the stem separates it, and determinations should hardly be made 
without sectioning the stem, as forms of H. intermedium occasionally have the 
leaves somewhat plicate, or at least striate, when dry. H . vernicosum is 
much like forms of H. falcatum , but that species is less pinnate, with stout 
nerve and distinct auricles. 

It is necessary in determining species of this section to examine leaves 
from the stems, not the branches, and to remove them with great care, as 
otherwise the angular decurrent cells though present may be left attached to 
the stem, and the leaf appear falsely to be non-auricled"; truly non-auricled 
leaves are only found in the present species and in H. revolvens and its sub- 
species. In the present plant one or two rows of hyaline thin-walled cells 
are usually observable below the coloured incrassate cells, along the line of 
insertion; these are somewhat intermediate between the foliar and stem 
tissue, and may be considered characteristic of the present species ; when 
only a few cf these are detached at the angles, as frequently occurs, they give 
rise to the minute false auricles mentioned in the above description. 
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13. Hypnum revolvens Swartz (A mblystegium revolvens De Not 
Braithw. Br. M. FI.) (Tab. LVIIL F.). 

Robust , soft, stems irregularly divided, unequally and 
distantly, not pinnately branched, in dense tufts of a deep reddish 
purple, beautifully variegated with golden green and orange 
very glossy and with almost a metallic sheen. Stem in section 
showing a small, distinct central-strand ; outer layers of cells 
small, incrassate, with a single outermost layer of larger, hyaline 
cells. Leaves large and densely crowded, so that the stems appear 
robust and tumid, strongly and very regularly circihate so as often 
to form a closed circle, when dry little altered, only slightly flexuose 
at point, not plicate , longly and finely acuminate from "a widely 
oblong base, entire or sinuolate at margin, concave, canaliculate, 
at base truncate, not excavate nor decurrent ; nerve narrow, but 
rather strong, reaching to about f the length of the leaf. Cells 
very long, narrow and incrassate , narrowly linear and vermicular, 
with the walls, in the older leaves especially, very thick and 
porose, 20-30 or even 40 times as long as wide, uniform, narrow 
and prosenchymatous almost to base, at insertion deeply coloured 
with very incrassate and porose walls, rather wider, sub- 
rectangular, in one or two rows; not distinct nor decurrent at 
angles, or only a very few falsely auriculate, as described under 
the last species. Seta long, 1|— 2 inches. Capsule large, oblong 
inclined, curved ; annulus present. Autoicous or dioicous. 

Hab. Bogs, frequent. Fr. rare, spring. 


This is one of the most beautiful species of the Section, sometimes so 
lobust as to resemble H. scorpioides ; but at other times more slender and 
approaching the sub-spec, intermedium ; the var. Cossoni Ren. (H. Cossoni 
bchp.) is I think scarcely more than a section of the transitional 
forms connecting the two extremes, having the inflorescence of the latter 
but most of the habit of the former. It seems impossible to characterise it 
satisfactorily, and I have thought it best to omit it altogether. 

H. revolvens varies greatly in size, being sometimes as robust as the larger 
i 0 J™ s sc °rptOides. The habit and the non-decurrent, straight insertion 
of the leaves separate it from all other species except the last, for which the 
description of that species may be consulted. 


Hypnum intermedium Lindb. (A mblystegium intermedium Lindb 
Braithw. Br. M. FI.) (Tab. LVIII G.). 

Differs from H. revolvens in the more slender stems and usually 
pale; yellowish or green colour , the smaller leaves variously twisted 
and sometimes slightly crisped when dry, with the acumen shorter 
?* S as vermcosum ; cells shorter, less incrassate 
0-15 times as long as wide or less, not so incrassate nor so coloured 
at base, a few basal rows usually wider and parenchymatous * at 
extreme angles there are frequently a few larger, hyaline cells 
xorming very minute, somewhat inflated but not decurrent 
auricles. Stem section as in H. revolvens. Dioicous 
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Hab. Bogs, rare ; usually barren. 

In its best marked forms very different from H. revolvens, but every 
transitional form may be found, and these occur even in the same tuft. 


14* Hypnum decipiens Limpr. ( Hypnum Notarisii Boul., nonnull, 
auct. ; Thuidium decipiens De Not. Handb. Ed. 2 ; 
Amblystegium decipiens De Not., Braithw. Br. M. FI.) 
(Tab. LVIII. H.). 

Resembling very closely slender forms of Hypnum com - 
mutatum , and scarcely distinguishable without the aid of the 
microscope. Secondary stems erect, not glossy , frequently 
forked or divided, the divisions simply pinnate, with short , close, 
or irregularly placed branches, which are often hooked at the apex, 
bright or yellowish green. Stems rather slender, soft, fragile, 
clothed with short , multifid paraphyllia and often with radicular 
tomentum. Stem-leaves not crowded , spreading or sub-secund, 
not much appressed when dry , widely deltoid and suddenly narrowed 
at base to the insertion, tapering to a short, often fine acumen, 
slightly decurrent and auricuiate at base, strongly plicate , margin 
slightly revolute at base, denticulate at the widest part of the base, 
almost entire above, or denticulate ; nerve strong, reaching nearly 
to apex ; upper cells linear-rhomboid and vermicular or elliptic- 
hexagonal, variable in width, but usually rather wider than in 
the last species, longer and narrower in the acumen, gradually 
becoming shorter and wider towards the base ; at basal angles 
larger , lax, hyaline, irregularly hexagonal, forming more or less 
distinct , often coloured auricles. Leaves usually showing papillae 
Jrom the upper end-walls of the cells. Branches slender, short, 
the leaves spreading and secund or strongly falcato-secund, ovate- 
lanceolate, more or less longly acuminate , finely denticulate ; cells 
shortly linear- vermicular, or narrowly elliptical, shorter and wider 
-at base, sparsely but sharply papillose at back. Seta long, capsule 
•arcuate, Dioicous. 

Hab. Wet places on mountains, very rare ; Highlands of Scotland ; 
Yorkshire. Fruit extremely rare, not found in Britain, 

In the habit, the falcate branch leaves, and other points, this species 
•closely resembles Hypnum commutatum. It is a more slender plant with 
shorter branches than the usual forms of that moss, so that the fronds are 
much narrower in outline, and may at once be distinguished under the 
microscope by the papillose leaves with the cells, especially towards the base, 
much looser, being both shorter and wider. The leaves when dry, moreover, 
•are somewhat crisped, and are quite dull, not slightly glossy as in H. 

■ commutatum. 

There has been much difference of opinion as to the true systematic 
'position of this plant, several authors placing it in Thuidium , near T. Blandovii, 
as in previous editions of this work ; the papillose leaves form the chief 
‘argument for placing it in that genus, and that view is supported somewhat by 
the fact that in T . Blandovii the form of the branch-leaves, the areolation, 
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and the character of the papillae all show a distinctly intermediate condition 
between the typical characters of Thuidium and those of the present plant.. 
The enlarged alar cells are on the other hand a strong argument for the other- 
view, as is the general resemblance to H. commutatum. 


15. Hypnum commutatum Hedw. (A mblystegimn glancum Lindb.,. 

Braithw. Br. M. F.) (Tab. LVIII. I.). 

Typically slender , the stems more or less erect or ascending, 
divided, regularly and complanately pinnate and plumose, 3-6 
inches long, bright green , orange internally, frequently encrusted 
with calcareous matter. Very variable in size, branching, and 
colour. Stems more or less densely tomentose with brown radicles , 
and with numerous lanceolate or linear -subulate paraphyllia . 
Leaves rather small, about 1 line long, usually more or less 
strongly falcate or circinate, but often pointing in various, 
directions or more or less irregularly spreading, branch-leaves 
rather narrower, more regularly falcato-secund and homomallous ; 
stem-leaves widely cordate-triangular from a broad decurrent base r 
rapidly narrowed to a long, channelled, tapering acumen, which 
is very liexuose and more or less crisped when dry ; deeply plicate,, 
strongly denticulate at basal margin , more indistinctly above ; 
nerve green, very thick and strong, especially at base, reaching 
about half-way up the acumen ; cells short but narrow, 50-80 ^ 
long, 8-io times as long as wide, tapering, but not very acute, 
linear ; at base lax, sub-hexagonal, pellucid, especially at margin ; 
below these at angles suddenly large, hyaline, inflated, forming 
large decurrent auricles. Perichaetial bracts plicate. Seta long„ 
1J-2 inches ; capsule large, cylindric, arcuate, bright orange- 
brown, annulate. Dioicous. 

..'V'v' ft 

Hab. Bogs and streams, most abundant in calcareous soil. Common.. 
Fr. early summer. 

Another very protean species, in its slender forms resembling 
Amhlystegium filicinum, but more densely and regularly pinnate, with wider,, 
softer, plicate leaves more flexuose when dry, and especially with longer, 
narrower, linear, not hexagonal areolation. It varies much in colour, but 
most of all in degree of robustness, size of leaves and mode of branching, 
and some forms can hardly be separated from the sub-species H. falcatum , 
It cannot easily however be taken for any other species if due attention be 
paid to the wide leaf base, plicate leaves with large decurrent auricles, and to 
the presence, often in great abundance, of radicular tomentum and of 
paraphyllia. Although dioicous it is more frequently found in fruit than 
many of the allied species. 

For the differences from H. decipiens see the description of that species.. 


* Hypnum falcatum Brid. (Amhlystegium falcatum Lindb., Braithw. 
Br. M. FL) (Tab. LVIII. J.). 


More robust , of a deeper, often orange-brown colour, stems 
stouter, more distantly and irregularly pinnate or sub-pinnate „ 
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the branches often few and more or less ascending or erect, not 
regularly plumose ; radicles few or none ; leaves crowded, much 
larger and longer than in H. commutatum , rendering the stems 
and branches stouter ; more regularly and strongly falcato-secund, 
more rigid and hardly jlexuose when dry , 1-2 lines long, widely or 
narrowly oblong-lanceolate from a less expanded , not cordate- 
triangular base , more gradually but more widely acuminate, of 
more solid texture ; nerve very strong and thick, often purplish ; 
cells more incrassate, linear-flexuose, the angular strongly 
incrassate , orange-brown , often opaque, forming less distinctly 
marked decurrent auricles. Seta and capsule rather shorter and 
.stouter. 

Yar. j8. gracilescens Schp. Very slender and graceful , in 
.soft, rather dense tufts, procumbent or ascending, stems irregularly 
divided, the divisions long, slender, almost simple or with few, 
.somewhat pinnate, very short branches. Leaves very regularly 
and neatly falcato-secund or circinate, very small, about | line 
long, glossy, hardly plicate , nerve moderately strong, reaching f 
the length of the leaf. Cells narrow, but rather short. 

Var. y. virescens Schp. (H. irrigatum Zett. ; Ambl. falcatum 
var. fluctuans B. & S., Braithw. Br. M. FL). Aquatic ; dark 
green or blackish ; stems longly denuded, clothed with the bristle- 
like nerves of the old leaves . Leaves slightly falcato-secund or 
straight and erecto-patent and lightly secund only at the tips of 
the branches, hardly plicate ; ovate-lanceolate or narrowly 
triangular-lanceolate, tapering to a wide and often rather obtuse 
point, or acute ; nerve extremely thick and wide, reaching apex or 
lost just below ; angular cells hardly distinct. 

Hab. Bogs, principally at higher elevations than H. commutatum ; 
frequent. The var. jS on wet mountain rocks, rare. North Devon; 
Yorkshire; Staffordshire; Ben Lawers and Craig Chailleach. The var. y 
in calcareous springs and mountain streams, rare. Fr. summer. 

In habit H. falcatum is so different from typical H. commutatum that the 
two could hardly fail to stand as separate species were it not for the fact 
that numerous intermediate forms occur, principally on the side of the latter, 
forming a more or less graduated passage from the one to the other. Thus 
robust forms of B. commutatum with densely radiculose stems and regular 
pinnate branching will give rise to stout, almost simple offshoots with the 
long, narrow leaves and the general characters of H. falcatum. The latter 
also frequently occurs in a somewhat slender form, showing much resemblance 
to H . vernicosum and some forms of H. exannulatum , but readily distinguished 
from the one, and from all forms of H. revolvens, by the auricles, and from the 
•other by the more solid less denticulate leaves with less marked auricles, and 
from both by the numerous paraphyllia. The var. gracilescens on the other 
hand is a very distinct and extremely pretty form, coming nearer to H . 
.sulcatum, but rather more robust and with longer, proportionately narrower 
leaves more of the falcatum form, with longer nerve and narrower cells. 
It is much like H. Bambergeri, but the nerve at once distinguishes it. 

The var. virescens is a very striking plant ; it is abundant in some of the 
"calcareous springs of West Yorkshire and Teesdale ; it shows considerable 
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variety in branching, and appears to be derived from H. commutatmn quite 
as frequently as from H. falcatum. In dry seasons it is sometimes less aquatic, 
and then frequently loses much of its characteristic features, coming very 
close to one or other of the above plants, which moreover not rarely run into 
forms showing a distinct approach to the variety. I do not think the presence 
or absence of paraphyllia can be relied upon as a character. 


* Hypnum sulcatum Schp. (Amblystegium glaucum var. sulcatum 
Lindb., Braithw. Br. M. FI.) (Tab. LVIIL K.). 

Resembling H. falcatum var. gracilescens but still merer 
slender ; stems more or less regularly pinnate, extremely slender*, 
soft or rigid, more or less prostrate or ascending ; radicles few 
or none, paraphyllia numerous. Tufts dull greyish green or 
yellowish. Leaves very small, hardly | line long, regularly falcato- 
secund or hamate, irregularly but distinctly plicate, widely 
ovate and suddenly acuminate, or ovate and more gradually tapering , 
but wider and shorter, proportionally, than in H. falcatum, nerve 
comparatively weak , sometimes extremely faint, but usually wide 
at base and soon becoming narrow, reaching usually about half 
way, sometimes more ; margin sinuolate or obsoletely denticulate ; 
cells short, elliptic-linear, thin-walled, 4-6 times as long as wide , 
but somewhat variable ; angular cells large, orange, forming rather 
distinct auricles usually reaching to the nerve. Fruit unknown.. 

Hab. Wet alpine rocks, very rare ; Ben Lawers ; Craig Chailleach. 

This is probably sufficiently distinct from H . falcatum in the wide leaves,, 
short, often faint nerve, and especially the short lax areolation, to be considered 
a sub-species rather than a variety, though it must be held to belong to that 
plant rather than to H. commutatum , of which however it has the branching. 
The var. subsulcatum Schp., indicated from Ben Lawers, appears to me a 
slight form only, and an approach to H. falcatum var. gracilescens. There- 
may indeed be found a great number of forms more or less intermediate 
between the two plants ; and in the condition of the nerve, especially, a 
wide range of variation may be found, even among the leaves from a single- 
stem. There appears little doubt that H. Breadalbense F. B. White represents 
one of these forms, and hardly differs from the var. subsulcatum. 

H. sulcatum is fairly abundant about the summit of Ben Lawers, but occurs 
nowhere outside that range, I believe, in our islands. 


C. DREPANIUM. 

Plants usually more or less pinnately branched, sometimes 
very regularly plumose'. Leaves mostly small, strongly and 
regularly falcate or circinate, or less curved, but secund and 
homomallous, then usually pointing upwards ; nerveless or with 
a short double nerve, more or less longly and finely acuminate. 
Median cells long and narrow, angular usually distinct. Plants 
rarely paludal. Paraphyllia few, or none. 
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One of the most natural of the sub-divisions of Hypnum ; 
H. incurvatum alone, perhaps, of our British mosses, presenting 
some considerable divergence from the general type ; in the form 
and direction of the leaves, however, it is quite analogous to 
H. cupressiforme var. resupinatum . With those two exceptions 
all the species are at once known by the more or less falcato- 
secund, two -nerved or nerveless, longly acuminate leaves all 
curved downwards, usually in two rows, one on each side of the 
stem or branch, so that the upper side or back of the stem is 
smooth, often glossy, while the lower side or front is irregular and 
rough with the leaf-points. H. cupressiforme may be looked 
upon as the type of this Section, and the student will do well to 
study it in its various forms as a help to the understanding of the 
allied species, which it is usually convenient to describe by 
comparison with the plant in question. 


Stem rigid ; branches densely pinnate ; Is. deeply plicate 


1< 27. crista-castrensis 

LLs. not, or only slightly plicate when moist..... 2 

2 fLs. with broad, cordate, auriculate base.. .. 3 

l^Ls. ovate-lanceolate, not widely cordate at base 4 

{ Ls. serrulate, usually crisped and twisted at points when dry 

26. molluscum 

Ls. entire or sinuolate only, scarcely crisped 24. procerrimum 


4 f Ls. not at all auricled 21. hamulosum 

\Ls. more or less distinctly auricled 5 

g f Angular cells swollen, hyaline 6, 

\ Angular cells more or less thickened or coloured 7 

g/Ls, with widish acumen; stem sparingly branched xg . Patientiae 

\Ls. with very fine acumen ; stem pinnate........... 21. callichroum 

{ Ls. secund, pointing upwards, narrow * branches incurved 

16. incurvatum 

Ls. usually falcato-secund, generally wider at base 8 


g /Leaf-margin narrowly revolute almost to apex 20. revolutum 

\ Margin plane, or slightly recurved only.... 9 


{ Leaves circinate ; cells incrassate ; stem scarcely pinnate 

23. Bambergeri 

Leaves more or less falcate ; cell- walls thinner ; stem usually pinnate... 10 


fLs. rather wide at base, red-brown at junction with the brown stem 
10 J 18. imponens 

L Ls . narrower at base, not coloured at j unction with the paler stem 11 


Capsule oblong-cylindric ; ls. rarely strongly denticulate 


11 ^ 17, cupressiforme 

[_ Capsule shortly oval ; ls. sharply denticulate 25. canariense 


16. Hypnum incurvatum Schrad. (Stereodon incurvatus Mitt., 
Braithw. Br. M. FI.) (Tab. LIX. A.). 

Very slender , green or yellowish green, in small silky tufts . 
Stems prostrate , irregularly branched or sub-pinnate, branches 
short, usually curved. Leaves rather close, homomallous and 
usually pointing upwards , almost straight or more or less curved 
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and falcato-secund, less spreading when dry, very small , i line 
long, oblong-lanceolate , gradually and longly acuminate, at margin 
plane, entire or faintly denticulate at apex, nerve double, very 
short, or almost obsolete ; cells narrowly linear-hexagonal, 
somewhat flexuose, tapering, but not acute, pellucid, thin-walled, 
5 - 10 times as long as wide , at angles numerous , more or less quadrate, 
proportionately large, but not forming clearly defined auricles. 
Perichaetial bracts not plicate. Seta f-f inch ; capsule inclined 
and sub-horizontal , oblong-cylindric, curved ; lid conical, acute, or 
acuminate. Autoicous. 

Hab. Sub-alpine and mountain rocks, especially calcareous ones. 
Rare. Fr. early summer. 

This little moss bears a close resemblance to three of our other species, 
viz., H. cupressi forme var. resupinatum , Plagiothecium pulchellum, and Pylaisia 
■polyantha, but will hardly be confused with any other. P. pulchellum is 
known by its more opaque chlorophyliose cells, longer and more pointed, 
and absence of distinct angular cells ; the other two plants are quite different 
in their erect or sub-erect, almost straight, cylindrical capsules, but when 
barren are more difficult to separate. Pylaisia polyantha has the leaves a 
little larger and distinctly wider below, ovate-lanceolate rather than oblong- 
lanceolate, but the difference can hardly be defined without the comparison 
•of specimens ; the present plant is however confined to rocks while that species 
•almost always grows on trees and is a southern rather than a northern and 
mountain plant. H. cupressiforme var. resupinatum has rather larger leaves, 
more constantly nerveless, with the angular cells rather more clearly defined 
from the others ; it is usually, too, a more robust plant, growing more frequent- 
ly on trees, and dioicous. 


17. Hypnum cupressiforme L. (Stcreodon cupressiformis Brid., 
Braithw. Br. M. FI. ; H. deflectens Stirt. in Ann. Scot. Nat. 
Hist, xix, 243 ; H. teichophilum Stirt., op. cit., xvi, 177) 
(Tab. LIX. B.). 

Extremely variable ; typically moderately robust, stems 
procumbent, irregularly pinnate, with spreading or ascending, 
often curved branches ; stems 2-4 inches long, rather soft in 
texture, scarcely radiculose, with few, usually narrow paraphyllia, 
greenish, very rarely if ever reddish brown.- Tufts usually greyish 
green, yellowish, or brownish, rarely (though occasionally) 
bright green. Leaves closely imbricated, falcato-secund and 
■decurved in the type (usually slightly curved in the lower half, 
more strongly falcate or hooked in the acumen), rather concave 
and smooth, so that the back or upper side of the stems and 
branches have a glossy, often rather tumid, smooth appearance, 
the front being quite different, with the points of the leaves 
bristling m the shortly acuminate forms, irregularly flexuose 
in the more longly acuminate, circinate or hamate forms. Leaves 
oblong-lanceolate, or more or less ovate-lanceolate, rather quickly 
narrowed to a fine acumen of varying length, neither much enlarged 
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at base nor much narrowed to the insertion, which is usually nearly 
straight or slightly excavate only, with minutely decurrent angles ; 
plane at margin or very slightly recurved below , typically entire, or 
nearly so, but frequently minutely denticulate above ; nerve 
none, or very shortly and feebly double ; cells narrowly linear- 
vermicular, rather obtuse, 10-15 times as long as wide, but often 
shorter and linear-rhomboid ; angular numerous , distinct , sub- 
quadrate, the greater number small, opaque, with granular contents , 
greenish, a few below these at extreme angles rather larger, 
pellucid, orange or hyaline, incrassate ; forming small, clearly 
defined , but not inflated nor (except rarely) distinctly hyaline auricles . 
Perichaetial bracts not plicate, denticulate. Seta 1-1| inches 
long, red. Capsule usually sub-erect , curved, especially towards 
the orifice, sub-cylindric or oblong ; lid conical-acuminate or 
rostellate, rarely rostrate. Dioicous. 

The variations of this common moss take the form of greater 
or less degrees of robustness, more or less regular pinnation, 
differences of colour, of the imbrication, curvature, and acumi- 
nation of the leaves, the form and direction of the capsule, and 
other points. The principal British forms may be described as 
follows : — 

Var. /?. resupinatum Schp. (H. resupinatum Wils., mult, 
auct. ; Stereodon resupinatus Braithw., Br. M. FL). Slender , 
the branches often almost filiform, mostly erect or ascending, 
usually of a silky, pale or yellowish green aspect ; leaves straight 
or only slightly curved, homomallous and pointing upwards or 
almost erect and pointing forwards , narrow , oblong-lanceolate , 
entire or denticulate. Angular cells sometimes large, chloro- 
phyllose or hyaline. Capsule erect and symmetrical or very slightly 
curved or inclined / lid conical with a long, acute beak, distinctly 
rostrate . 

Var. y. filiforme Brid. Extremely slender , yellowish green, 
procumbent or pendent, stems long, distantly pinnate, with long , 
straight , parallel, very slender, almost filiform branches ; forming 
smooth, very low patches ; leaves very small, very regularly and 
neatly imbricated in two rows, falcato-secund or hamate ; usually 
denticulate. Fruit rare, small. 

Var. minus Wils. Slender , bright green, in more intricate 
tufts than the last, with more numerous, shorter, not parallel 
branches. Leaves small , short ; margin distinctly recurved in the 
lower half. Capsule small. 

Var. e. mamillatum Brid. Slender , more or less prostrate ; 
leaves regularly imbricated in two rows, narrow, rather sharply 
denticulate ; lid conical , apiculate. 

Var. £. ericetorum B. & S. Slender, more or less regularly 
>and complanately pinnate ; stems and branches often flattened 
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and sub-complanate ; very pale green, usually more or less erect 
or ascending. Leaves less crowded, strongly falcate. Angular 
cells distinct, often brownish in old leaves. Seta long, slender. 

Yar. 7 ]. tectorum Brid. In large, dense , swollen, velvety 
cushions ; branches stout, erect, curved, more prostrate at the 
outside of the tufts ; dark or olive green. Leaves erect and 
closely imbricated, very lightly curved and secund , more spreading 
when moist ; rather wide, ovate-oblong. 

Var. 0. datum B. & S. Robust, densely tufted, with few, 
short, erect , very swollen branches ; yellowish or golden green. 
Leaves large, very wide and concave , and imbricated all round 
with only the points f ale ato-secund, rendering the stems and branches 
very tumid and julaceous ; widely ovate-oblong, rapidly narrowed 
to a short oblique acumen. Fruit very rare. 

Hab. Trunks of trees, walls, earth, etc. Abundant. Fr. winter and 
spring. Var. resupinatum frequent. Var. filiforme on trunks of trees, 
usually in woods, common. Var. minus on trees in sub-alpine woods, rare. 
Var. mamillatum on rocks and trees in woods. Var ericetomm on heaths and 
in mountainous woods, frequent. Var. tectorum on rocks, walls, and roofs, 
frequent. Var. elatum on the ground, in calcareous districts chiefly, frequently 
near the sea. 

The above list by no means exhausts all our forms, but it includes perhaps 
the most important and the most striking. Though so polymorphous, 
H, cupvessiforme has a characteristic habit and a structure peculiar to itself, 
so that with experience it is usually fairly easy to recognise in the field, 
and doubtful forms will generally reveal their identity under the microscope. 
The for the most part rather rapidly acuminate leaves and the characteristic, 
small, opaque angular cells are two of the prominent characters of distinction. 
It will be more convenient to point out the difference between this and the 
allied species under the descriptions of the latter. 

The var , resupinatum is by many authors considered a species or at least 
a sub-species. In its extreme or Typical form it is very distinct, and closely 
resembles Pylaisia polyaniha, and, when slender and barren, H. incurvatum , 
the descriptions of which may be consulted. But it is too inconstant in its 
characters, or, if it be preferred, intermediate forms too closely link it with the 
type, to warrant this. Schimper’s var. longirostre is exactly the same plant as 
regards the fruit (which is looked upon as one of the most important characters 
of H. resupinatum), and differs only in the sub-secund, decurved, not straight 
and homomallous leaves. I have found this variety in the same localities as 
the var. resupinatum ; but beyond this I have frequently examined plants, 
with the greater part of the stems having the normal, falcato-secund decurved 
leaves of the type, but frequently throwing out slender branches with the 
“ resupinatum’ ’ foliation ; more rarely stems with the straight homomallous 
leaves of the var. resupinatum will suddenly change their character in the 
middle, and bear in the upper half the wide, decurved, typical " cupressiforme " 
leaves. Some tufts with the perfectly erect, symmetrical capsules of the var. 
resupinatum , and beaked lids half as long as the capsule, exhibit a perfectly 
indiscriminate foliation, some branches being normal ‘slender “cupressiforme" 
and others distinctly “ resupinatum " in type. Even if all these forms be 
relegated to the var. longirostre Schp., it leaves H. resupinatum separated by 
the form and direction of the leaves alone, and as this character occurs, 
partially at least, in the above forms attributed to H. cupressiforme, it is. 
clear that a species cannot be safely founded on this single character. 
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The var. minus is a pretty little form and is very distinct in the recurving 
of the margin ; it is distinct from H, revolutum in the texture and form of the 
leaves, and in the margin only recurved in the lower half, not strongly revolute 
almost to apex. It sometimes passes imperceptibly into var. mamillatum. 

The var. fill forme is a very neat and pretty form, but all gradations may be 
found between this and the type. Schimper includes under this head an 
equally slender form with the leaves less regularly, often interruptedly 
imbricated, but it would appear more accurate to coniine the name to the 
plant described above., as the very slender habit is practically the only 
character the two forms have in common. 

The var. ericetorum often very closely resembles H. imponens, the des- 
cription of which may be consulted in this connection. 

The var. elatuni is very striking, at least in its most marked forms, and 
quite different in its erect, tumid stems from all other states of this species. 
It may even closely approach Myurium hebridarum in size and colour. 


18. Hypnum imponens Hedw. ( Stereodon imponens Brid., 

Braithw. Br. M. FI.) (Tab. LIX. C.). 

Resembling H. cupressiforme, notably var. ericetorum ; 
differs in the following characters. Stems more solid and rigid , 
reddish brown , with more numerous , often broad paraphyllia ; 
more closely, regularly and complanately pinnate ; plants almost 
always of a golden yellow ; robust, in large tufts. Stem-leaves 
usually somewhat complanate, being less crowded, less concave, 
more spreading in the lower part, so as to render the stems 
flattened, in the flatter hardly channelled acumen strongly falcate 
or hamate ; when dry the leaves are usually somewhat rugose ; 
branch leaves narrower, less complanate. Stem-leaves 'wider 
at base than in H. cupressiforme , triangular -oblong, more gradually 
acuminate , margin usually very narrowly recurved in the lower part , 
above distinctly but somewhat distantly denticulate ; insertion 
wide, usually straight, not excavate nor decurrent ; : median 
cells longer and narrower, basal often bright orange, angular less 
numerous but larger, more pellucid, with scarcely any of the small 
opaque tipper ones , forming very small, distinct auricles , usually 
of a rich orange brown . Perichaetial bracts plicate. 

Hab. Heaths, rocks, etc. ; very rare. Fr. very rare, autumn. 

The orange, distinct angular cells, more pellucid and larger, the wider 
more strongly denticulate leaves and the general habit, as well as the more 
rigid, brown stems, render this plant, if not at once distinguishable in. the held, 
at least generally easy of recognition under the ‘microscope. Undoubtedly, 
however, it is linked with H. cupressiforme by a more or less complete chain 
of forms, and the characters even as given above are all either somewhat 
comparative or occasionally inconstant. I have for instance a plant with the 
general appearance of this moss, with brown stems and leaves somewhat 
intermediate in form, but with the angular cells tvpical of H. cupressiforme ; 
and forms of the latter species, especiajly var. ericetorum , unite it with the 
present plant. It is possible therefore that Boulay is right in making it a 
sub-species of that moss ; but the angular cells, which are certainly of great 
value in the classification of this Section, justify its separation, T think, in 
conjunction with the other characters. The plicate perichaetial bracts 
appear also to give an important character, but the fruit is too rare for this, 
to be of practical value. 
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19. Hypnum Fatientiae Lindb. (Stereodon Lindbergii Mitt., 

Braithw. Br. M. FI. ; Hypnum arcuatum Lindb., Schp. 

Syn.) (Xab. LIX. D.). 

Resembling the most robust forms of H . cupressiforme , but 
still larger ; stems more or less prostrate, with ascending divisions, 
which are usually very slightly , often fastigiately , hardly pinnately 
branched , forming large tufts or mats of a pale or yellowish lurid 
green, shining, very pale and glossy at the tips of the stems and 
branches . Leaves very large for this Section, x~i|- lines long , 
not crowded, more or less regularly imbricated in two rows, 
spreading and complanate in the lower part, so as to render the 
stems very broad and flattened (less usually falcato-secund and 
decurved from the base, so that the stems are narrower, not 
complanate) : strongly hooked at the tips of the stems ; very smooth 
and glossy at back when dry, sometimes slightly rugose ; widely 
ovate-oblong, somewhat narrowed and decurrent at extreme base, 
above tapering to a rather long, but very broad , not slender acumen , 
which is flat , not channelled, abruptly pointed or even sub-obtuse ; 
margin plane, entire except at extreme apex which is sub-denticu- 
late, nerve double, one branch longer than the other, or none ; 
cells longer than in H. cupressiforme, very narrow ; at basal angles 
laxer, then rather abruptly large, thin-walled, hyaline, forming 
conspicuous decurrent hyaline auricles. Dioicous. 

Hab. On the ground in woods, rocks covered with earth, etc., 
principally on clay. Not common. Fr. very rare, not found in Britain ; 
summer. 

This plant is described in the Bryologia Britannica as a variety of H. 
pratense Koch, and it differs so little from that plant that it is somewhat 
doubtful whether it Will not have to be ultimately re united with it. In that 
species the leaves, usually at least, are less hamate, only slightly decurved, 
so that the branches are very flattened and hardly hooked above ; and the 
auricular cells are less distinct ; but these characters are certainly inconstant. 
H . pratense has been recorded from Sussex, and is admitted by Braithwaite 
(as Isopterygium pratense Lindb.), but I think there can be no doubt that the 
record is an error. Davies’s fruiting plant, there is good reason to believe, 
may have been gathered on the continent and labelled as from Sussex by a 
.•slip ; while the sterile plant which I have seen, on which the second record is 
based, is certainly H. Patientiae. 

The robust habit, very wide stems (taken with the leaves) and large 
leaves with wide, not tapering acumen and large hyaline angular cells, 
abundantly separate our plant from all forms of H. cupressiforme or its allies ; 
indeed slender forms with the leaves less complanate and less tapering are 
more likely to be taken for robust plants of H . ochraceum . 


20. Hypnum revolutum Lindb. ( Stereodon revolutus Mitt., 
Braithw. Br. M. FI. ; Hypnum Heufleri Juratz., Schp. 
Syn.) (Tab. LIX. E.). 

Resembles slender forms of H. molluscum, either erect and 
densely tufted with irregularly branched stems, or more prostrate 
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and regularly pinnate, 1-3 inches long, small ; yellow or brownish . 
Leaves crowded, falcato-secund or hamate , small , -|~§ line long,, 
oblong-lanceolate, gradually tapering from near the base to a rather 
wide and short or sometimes longer and finer acumen , concave, 
plicato -striate, especially when dry , entire or sub-denticulate at 
point, margin strongly revolute from the base to high in the acumen ; 
nerve double or obsolete ; cells variable, usually short , thin-walled, 
4-7, rarely 6-10 times as long as broad, resembling those ’of 
H . incurvatum , at angles rather numerous , quadrate, small, rather 
opaque, forming small, rather clearly defined but not very conspicuous 
auricles . Dioicous. 

Hab. High alpine rocks ; very rare. Ben Lawers {Jameson, iSgo). 
Fruit very rare. 

There can be no doubt that the plant gathered by the Rev. H. C. Jameson 
is identical with H. Heufleri Juratz., and this appears to be the same species 
with Stereodon revolutus , described by Mitten in the Musci Indiae Orientalis, 
1859. If the characters italicised are borne in mind there will be little 
difficulty in identifying it, though this is probably impossible in the field, at 
least, with any degree of certainty, although in most of its forms the longitudin- 
ally plicate leaves with rather short, not circinate points are characteristic 
features not found in H. hamulosum or other species which might be confused 
with it. It is quite different from IL cupressi forme var. minus in the gradually- 
tapering plicate leaves with, the margin very longly- and closely revolute, as 
well as in the habit. That species and some others frequently have the leaves 
somewhat rugose when dry, but here they are distinctly plicate longitudinally, 
and in the more robust stems this forms a marked and indeed easily recognised 
character. 

From examination of authentic material of the N. American H. plicatile 
[Ster. plicatilis Mitt.) I am strongly inclined to think that it is not specifically 
distinct from the present plant ; and Mr. Salmon, who has compared Mitten's 
type specimen, is inclined to the same view. The main characters held to 
distinguish that species have been found to occur in ‘some of the continental 
forms of H. revolutum. Further investigation of the American plants is 
needed, however, to settle the point. 


21. Hypnum hamulosum B. & S. ( Stereodon hamulosus Lindb., 
Braithw. Br. M. FI.) (Tab. LIX. F.). 

Very slender , resembling some delicate, dense forms of H. 
cupressiforme ; bright yellow or yellowish green ; stems more or 
less erect , or ascending , irregularly or pinnately branched. Para- 
phyllia very few or none. Branches very slender, with the 
leaves regularly imbricated in two rows, smoofh and glossy at 
back, strongly falcate, hooked at the tips of the stems , very small > 
about J line long, ovate-lanceolate, longly and finely acuminate 
to an almost filiform, hamate-circinate point, entire or obsolutely 
denticulate, almost or quite nerveless, plane at margin , concave ; 
areolation rather short, 8-15 times as long as wide, thin-walled, 
linear, obttise, almost uniform throughout the leaf, a very few at 
extreme angles sub-quadrate, small , not forming hyaline nor distinct 
auricles . Capsule small, cylindrical. Autoicous. 



23. Hypnum Bamfeergeri Schp. ( Stereodon B amber peri Lindb., 
Braithw. Br. M. FI.) (Tab. LIX. H.). 

In dense tufts, much more robust than the three preceding 
species ; stems more or less erect, 2-3 inches long, rarely procumbent 
and pinnate , usually fastigiate with long , erect, simple branches , 


A delicate species, most closely allied to H. callichroum , but differing in its 
more constantly slender habit, autoicous inflorescence, shorter areolation, 
and, above all, in the extremely few angular cells and total absence of the 
inflated hyaline auricular cells characteristic of that species. It is also more 
.constantly yellow, never bright green, and the acumen of the leaves though 
very fine is usually shorter, and somewhat less flexuose when dry. It differs 
from Ji. revolutum in the plane margin of the leaves, and from H. Bomber gevi 
iff, the more slender habit, autoicous inflorescence, less numerous and less 
distinct angular cells. 


22. Hypnum callichroum Brid. (, Stereodon callichrous Brid., 
Braithw. Br. M. FI.) (Tab. LIX. G.). 

In wide, very soft tufts, more or less prostrate or ascending, 
urmely erect ; bright green or yellowish green , reddish yellow within ; 
very glossy and even brilliant when dry. Stems irregularly pinnate, 
very slender,, branches more or less flexuose and curved. Leaves 
elegantly circinate-secund, f-§ line long, from a rather dilated base , 
widely oblong-lanceolate v gradually tapering to a very long, almost 
filiform acumen, which is flexuose when dry ; plane at margin, 
entire or rarely remotely denticulate, concave, not plicate ; nerve 
very faint or wanting ; cells very narrow, long, linear-vermicular, 
35.-20 times as long as wide or more, almost uniform to base, at 
msertion often yellowish, at angles suddenly large, thin-walled , 
hyaline, forming small but very distinct, somewhat decurrent hyaline 
auricles; a very few. above these at margin usually quadrate, 
small, pellucid, with thicker walls. Capsule rather large, cylindrical, 
arcuate, horizontal. Dioicous. 

H&b. Shady mountainous rocks, rare. Fr. summer. 

A very beautiful species, known from all the allied species of slender 
habit by the clearly-defined hyaline auricular cells ; but usually recognisable 
also in the field by its very soft slender habit, and beautiful glossy green 
•colour, which is however not quite constant. The leaves are usually described 
as quite entire, but I have found them in several specimens distinctly, usually 
remotely, denticulate. It is a beautiful plant when well growm and in fruit 
conspicuous in its colouring, forming large, sometimes vivid green patches 
with abundant, bright orange brown, capsules. A densely tufted form with 
branches all erect, not pinnate, has been collected on Ben Nevis and in 
Sutherland. 

H. rupestre F. B. White, gathered on Ben Lawers in 1865, appears to 
belong here, according to the Rev. J. Fergusson (Scottish Naturalist , Vol II. 
p. 279), 
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Hab. Alpine rocks, rare ; Scotch Highlands ; N. Wales ; Lake District. 
Fr, summer. 
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dark yellowish brown , variegated with olive green and orange ; 
soft or rather rigid. Leaves rather large, very regularly and 
elegantly circinate-secund , when dry having the point flexuose, 
§-l line long, from a short, widely oblong base gradually narrowed 
to a long, channelled, acute but hardly filiform acumen, entire 
or sinuolate , plane at margin , nerveless or with one or two faint 
striae ; cells linear-vermicular, variable in length but narrow , 
with inerassate , porose walls ; at base usually orange ; angular 
few , rather large , quadrate-hexagonal , orange , the- walls strongly 
inerassate and porose , forming minute , but rather distinct orange 
auricles. Fruit unknown. 

Hab. Alpine rocks and earth, very rare ; summit of Ben Lawers ; 
Craig Chailleacb . 

In habit and general appearance this species is not unlike some of its allies ; 
but in addition to other characters, the leaves are of a more solid texture, 
with porose, inerassate cell-walls, and with the angular cells few, inerassate, 
orange, more conspicuous than in H. hamulosum, but less so than, and different 
from those of any of the other similar species except H. imponens, to which 
they bear some resemblance ; they are paler, however, and less clearly defined 
from the adjoining cells ; and the texture, denticulate margin, etc., of the 
leaves of that plant, and its general habit, are widely different. 

H. Bambergeri, when, as occasionally happens, it is somewhat regularly 
pinnate, much resembles H. procerrimum, and specimens of this habit, which I 
gathered on Ben Lawers in 1893, were indeed so named by Boswell; that 
species however differs in the much more regularly pinnate stems, and in the 
large leaves, dilated at the base, with the areolation, including that at the 
angles, thin-walled, not inerassate, and the angular cells numerous. In its 
more robust forms it bears a close outward resemblance to H. intermedium and 
H. falcatum ; I cannot point out any character by which it may be known from 
the former by the lens alone ; the nerveless leaves of course reveal it at once 
under the microscope. H. falcatum is known at a glance by its plicate leaves. 

H. cupressiforme differs in the less circinate leaves with thin- walled 
areolation, and opaque, not coloured, angular cells, and other points. 


24. Hypnum procerrimum Mol. ( Ctenidium procerrimum Mol., 
Braithw. Br. M. FI.) (Tab. LIX. J.). 

Robust, closely and regularly pinnate , resembling the most 
plumose forms of H . molluscum ; stems not radiculose, slightly 
divided, 2-4 inches long, olive green or yellowish brown . Leaves 
regularly falcato-secund, large , 1J-1| lines long (branch-leaves 
much narrower, smaller, more circinate), widely ovate-oblong 
from a broad , somewhat dilated , excavate and auriculate base , 
gradually narrowed to a long, # tapering acumen, plane at margin 
and quite entire or sinuolate only , usually very slightly rugose or 
crisped when dry; nerve very short and faint, double; cells 
rather short , 8-12 times as long as broad, linear-flexuose, tapering, 
but not acute, thin-walled , at basal angles laxer and shorter, the 
lowest quadrate or hexagonal-quadrate, numerous , small, opaque , 
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or more rarely pellucid , slightly incrassate, forming large, distinct y 
but not clearly defined, rounded, often orange auricles. Dioicous. 
Fruit unknown. 

.Hab. Alpine calcareous rocks, very rare. Ben Lawers ( Meldrum , iSg r ) . 

A very fine species, distinguished from its allies by the regularly pinnate, 
plumose stems and large leaves ; from H. cupressiforme by the distinct, 
expanded, auricular leaf-base with very numerous angular cells, etc. ; from 
H. molluscum, which perhaps it most resembles, by the quite entire leaves of 
closer, firmer texture. 

In the specimens from Ben Lawers, the branching is a little more irregular- 
ly and interruptedly pinnate than in continental specimens, and the stem- 
leaves a shade smaller and less expanded at the base, so that it has not quite 
so distinctive a habit for field recognition ; but in the leaf structure it is 
quite typical ; and as far as ray observations go it may be distinguished in the 
dry state by the leaf points always more regularly falcate, less fiexuose and 
undulate than in H. molluscum, wdiich in its more robust forms, also, has the 
leaves distinctly striate. 


25. Hypnum canariense Mitt. (Stereodon canariensis Mitt., 
Braithw. Br. M. FL) (Tab. LIX. I.). 

Closely resembling H. cupressiforme except in the fruit. 
Stem slender, prostrate, densely pinnate ; leaves crowded, 
strongly falcato-secund, ovate-lanceolate or oblong-lanceolate, 
gradually tapering to a long , narrow , flat acumen, not widely 
dilated at base above the line of insertion ; margin sharply 
denticulate, especially above ; nerve faint and double or none ; 
cells long and narrow, with firm walls, not becoming distinctly 
laxer towards base ; a few at basal angles distinct, quadrate, 
rather obscure, often orange. Capsule very shortly oval, wide- 
mouthed, eernuous, dark reddish-brown. Dioicous. 

Hab. Rocks ; Killarney (Moore and Wilson). 

■ Much discussion has taken place upon the Killarney plants referred to 
this species (cf. Rev. Rry., 1899, 89 ; etc.). Wilson gathered H. canariense 
in fruit in 1829 (cf. Braithw. Br. M. FL), but there are X believe 
no specimens in his herbarium, and I have seen no fruiting British specimens. 
Lindberg’s fruiting plant from O’Sullivan's Cascade, July, 1873, is in my 
opinion undoubtedly H. cupressiforme, of small forms of which it has the 
capsules, not at all the dark brown, turgid ones of H. canariense. All the 
other, sterile plants I have seen, collected by Moore, Lindberg and others, 
might equally in my opinion belong to H. cupressiforme, the var. mamillatum 
of which I believe to be separated from H. canariense by no distinct vegetative 
characters. If Wilson's fruiting plants «xist they are no doubt decisive; 
otherwise it is I think very desirable that the fruit should be gathered im 
order to verify the Killarney plant. 

H. canariense is most like H. cupressiforme , but the leaves are sharply 
serrulate, the angular cells fewer and less conspicuous than in the ordinary 
forms of that plant, and the capsule much shorter and very different, more 
like that of H. molluscum. ' 
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{Hypnum circinale Hook. This species was included in 
the 2nd ed. on the strength of certain Killarney plants referred 
there by Cardot. After careful investigation and comparison, 
however, I have been driven to the conclusion that they are not 
to be separated from the plant referred above to H. canariense, 
and are not identical with the N. American H. circinale}. 


26. Hypnum molluscum Hedw. (i Ctenidium molluscum Mitt., 
Braithw. Br. M. FI. ; Hypnum intortum Stirt. in Trans. 
& Proc. Bot. Soc. Edin. xxvi, 246 ; H. provectum Stirt. 
in Ann. Scot. Nat. Hist, xi, 110) (Tab. LIX. K.). 

Variable in robustness and branching. Stems very densely 
tufted , with numerous procumbent or ascending divisions, very 
regularly , closely and phimosely pinnate , or in the more erect 
forms densely sub-fastigiate, forming very close, soft tufts of a 
glossy golden green colour, rarely bright green or reddish. Leaves 
very densely imbricated , typically falcato-secund or flexuose and 
homomallous (branch-leaves narrower, often very narrow, more 
regularly f alcato-circinate) , when dry smooth or plicate, but 
usually crisped and undulate, especially at the points, giving the 
stems and branches a very soft, feathery aspect ; usually wide at 
base, cordate-triangular , then lanceolate, tapering to a long fine 
acumen, at base rounded-auriculate , slightly decurrent, at margin 
plane ; distinctly and often strongly denticulate, especially at base ; 
nerve short and double, or none. Cells rather short and wide, 8-15 
times as long as broad, obtuse, the walls firm ; gradually becoming 
shorter and wider at angles, at extreme angles rather wide, irregular- 
ly quadrate-hexagonal, pellucid, but not large, hyaline npr coloured, 
forming indistinct , ill-defined auricles of the same colour as the rest of 
the leaf . Paraphyllia few, ovate. Seta dark purple, capsule 
small, short, oval or oblong, straight or slightly curved, dark purplish 
brown, horizontal, hardly constricted below the mouth when 
empty. Lid sharply pointed. Calyptra slightly hairy when 
young. Dioicous. 

Var. ft. condensatum Schp. In rather dense, flat tufts with 
fewer, rather stouter branches ; bright golden green, often with 
a rusty tinge ; stem and branch-leaves larger, closely and regularly 
falcato-secund, strongly hooked at the tips of the branches , distinctly 
plicate when dry. 

Var. y. robustmn Boul. Robust. Stems erect > tall, distantly 
and irregularly, rarely pinnately branched, forming loose tufts 
frequently with a deep vinous red tinge. Leaves large, regularly 
and strongly falcate, plicate, especially when dry, glossy. 

Var. 8. fastigiatum Bosw. (Hob kirk, Syn. Ed. II). Very 
slender, branches erect , less closely pinnate , somewhat fastigiate ; 
leaves less crowded, small less strongly falcate . 

si 
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Hab. Calcareous soil and mountain rocks by streams. Common. 
The vars. f$, y on mountain rocks by streams, less common ; the var. 8, very 
rare. Fruit summer. 

H. molluscum although somewhat variable has a look of its own which is 
generally easily recognised ; the soft dense tufts, very closely and regularly 
pinnate, with the leaves very densely imbricated, fiexuose and undulated at 
points, principally contribute to this. Under the microscope the strongly 
denticulate, broadly cordate stem-leaves with the angular cells somewhat 
enlarged but otherwise hardly different from the rest of the areolation, readily 
separate it from its allies. For its relationship to Hyocomium flagellar e, see 
the description of that plant. 

Schimper separates this species under the sub-genus Ctenidium, retained 
as a genus by Lindberg and others, partly on account of the shortly ovate 
wide capsule of solid texture ; but although this is often a marked feature, 
it also frequently happens that the capsule is longer, longly if widely oblong, 
and sometimes arcuate, while the texture is sometimes, at least, less solid ; 
in short, in no way differing from some forms of H. cupressiforme and other 
allied species. 

The end walls of the cells not unfrequently project in minute points at 
the back of the leaf, forming scattered, acute, very small papillae. 

The var. fasUgiaUm is a very marked, slender form, of a dull, olive green 
in the specimens I have seen ; it does not appear to be the same form as the 
var. erectum of Schimper, which is tall, pinnate, and with the branch-leaves 
less finely acuminate. Our variety, first found in Derbyshire, was originally 
referred to H. canarienseMitt. 

The vars. condensatum and robustum agree in the strong tendency to- 
take on a deep vinous red tint, and in the regularly falcate, plicate leaves ; 
but the habit and branching of the latter variety is very distinct, and does not 
at all agree with the description given by Schimper of his var. condensatum. 
I have thought it best therefore to keep them apart, but it must be pointed 
out that they pass into one another by intergrading forms. The var. robustum 
in its best marked, alpine forms is a striking and beautiful variety ; X should 
unite with it the var. croceum ( H . croceum Tayl.). 

An extremely pretty variety which I have from Killarney and one or 
two Perthshire localities has very slender erect stems and branches, as in 
var. fastigiatum, but it is of a paler colour and has the small leaves all very 
regularly and neatly falcate in a striking manner. It may possibly belong 
to Schimper’s var, erectum, or if not, is deserving of a varietal name. 

Another form occurs on the limestone in the Derbyshire Dales, with the 
stems prostrate and the branches erect, the leaves not at all secund, but 
rigidly squarrose, in form and direction very much like those of H. hispidulum 
var. Sommerfeltii , for which indeed it has been more than once mistaken. 
It may be the var, squavrosulum Boul., but the habit does not quite agree 
with the descriptions of that plant. 


27. Hypnum crista-castrensis L. (Ptilium crista-castrensis De Not., 
Braithw. Br. M. FI.) (Tab. LIX. L,). 

Tall, very robust ; stems erect , or ascending , simple or twice 
or thrice divided, 3-5 inches long, very regularly and beautifully 
pinnate with dense, complanate branches, giving a strikingly regular , 
plumose appearance to the plant ; in large loose tufts or masses, 
of a bright yellowish green , pale below. Branches almost equal in 
length except at the summit of the stem, where they gradually 
diminish like the pinnae of a fern, hooked and shining at the tips. 
Stem-leaves crowded, very wide , thin and . membranous, whitish;- 
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from a wide, rounded-oblong , erect, strongly plicate base gradually 
acuminate to a slender, hamato-secund, tapering point ; decurrent, 
remotely denticulate above ; cells very narrow , vermicular , 
incrassate, 10-20 times as long as broad, angular wide, pellucid, 
not very distinct . Paraphyllia numerous. Branch-leaves much 
narrower, less deeply plicate, strongly circinate, usually in the same 
plane as that of the frond. Seta long, 1 1-2 inches ; capsule large, 
horizontal, arcuate. Dioicous. 

Hab. Oil rocks and earth in mountainous woods, principally of conifers * 
rare. • North of England ; Scotland. Fruit rare, summer. 

This splendid species, indisputably one of our most beautiful mosses, 
though rare with us is usually most abundant in the spots where it is found, 
growing among mosses and other plants, and very striking and conspicuous. 
Even in its most stunted forms it is more regularly and equally pinnate than 
H. mollusc/imi, and quite distinct in its stem-leaves. The densely pinnate 
branches are rendered the more close in appearance by the fact that the 
leaves of each branch are usually curved towards the succeeding lower branch, 
in the same plane with the whole frond, thus filling the spaces between the 
branches ; in most of the allied species, which are less erect, the downward 
curving of the leaves places them more at right angles to this plane, and the 
branches are therefore more remote in appearance, even if not much more so 
in actual distance. 


D. LIMNOBIUM. 

Plants procumbent, rarely erect, almost always growing on 
wet rocks, principally on mountains ; hardly ever in bogs, rarely 
on wood. Leaves short and wide, of soft, flaccid texture, obtuse, 
rounded and apiculate, or shortly pointed, rarely shortly acuminate 
and acute. Nerve double or forked, in some species at times 
single and reaching high in the leaf. 

The leaves are generally more or less secund and falcate, 
though rarely strongly so ; almost entire, though in some foreign 
species, e.g., H. montanum Wils., regularly denticulate ; and in 
their general form and texture very distinct from those of the 
other Sections, in the latter respect especially from those of 
Calliergon, which otherwise they most resemble. The form of leaf 
and the character of the angular cells are of the greatest importance 
for their determination. 

The species may be briefly tabulated according to the 
character of these angular cells, as follows, omitting H. scorpioides , 
which is very distinct in its robust, tumid habit, and very large, 
and, when dry, rugose leaves. 

Angular cells thin-walled, large, hyaline, forming distinct, 
not inflated, decurrent auricles H. ochraceum 

Angular cells more incrassate, large, pellucid, hyaline or rich 
orange-brown, forming very distinct, inflated auricles 

H. eugyrium 



Angular cells more or less incrassate, granulose, not hyaline, 
forming ill-defined, more or less opaque or orange auricles 

H. palustre, H. arcticum, H. mo lie, H. dilatatum. 


f Ls. large, roundish, swollen on one side ; nerveless or shortly 2 -nerved 
1 i 33- scorpioides 

[ Ls. not swollen on one side, usually smaller 2 

^ f Ls. widely ovate or roundish, apex usually obtuse or apiculate 3 

" /Ls. ovate or ovate-lanceolate, more or less tapering towards apex 5 

^ /Ls, about l line long, roundish 30. arcticum 

v /Ls. about 1 line long .....4 

^ /Ls. widely ovate, slightly tapering to bluntish points, soft 29. molle 

/Ls. sub-orbicular, firmer, sub-secund 29*. dilatatum 

^ /Angular cells large, thin, hyaline ; dioicous 32. ochraceum 

/Angular cells more or less incrassate, or opaque 6 

£ / Angular cells pellucid, usually orange ; nerve faint, double... 31. eugyrium 
/Angular cells obscure, granulose ; nerve single or double ,28. palustre, 


28. Hypnum palustre Huds. (Amblystegium palustre Lindb., 
Braithw. Br. M. FI.) (Tab. LIX. M.). 

Very variable, usually slender, frequently more robust, 
variously coloured, dark green, reddish, or dull yellowish green, 
rarely bright green. S terns more or less prostrate, usually much 
denuded at the base ; branches usually more or less numerous, 
•erect or ascending, often curved, or hooked at the tip ; forming 
low, usually irregular and untidy patches. Leaves very variable, 
imbricated all round the branches , rendering them julaceous , or 
more frequently secund, often distinctly and sometimes strongly 
and regularly falcate, always concave, with the margins incurved 
especially towards the summit , so that the leaves can never be 
flattened out without tearing ; more or less oval-oblong, |~| 
lines long, very variable above, rounded and obtuse or apiculate, 
or more frequently tapering (especially in the secund forms) to a 
longer or shorter obtuse or acute point, but never narrowly and 
longly acuminate, and usually very short and sub-obtuse ; 
decurrent at base, entire at margin ; nerve very variable, usually 
single and forked, reaching about half way, frequently longer and 
unbranched, nearly attaining the summit, less commonly very 
short, faint and double. Areolation rather lax, short, linear- 
rhomboid or linear and flexuose, rather opaque, 5-10 times as 
long as wide, rather shorter at point, becoming slightly laxer at 
base, angular few, quadrate , moderately large , but somewhat opaque 
with granulose contents, not very pellucid , nor hyaline, forming 
small, ill-defined and inconspicuous auricles . Perichaetial bracts 
entire . Seta J-f inch, rarely 1 inch. Capsule oblong or oval- 
oblong, rather short, thick and irregular, horizontal, dark red ; 
annulus none . Auto icons. 
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Var. ft. hamulosum B. & S. Slender ; leaves regularly 
f ale ato -secund ; oblong-lanceolate , o?' less tapering ; nerve; 

short, double ; capsule oblong, narrow, curved. 

Var. y. subsphaericarpon B. Sc S. ( H . subsphaericarpon 
Schleich.). Robust ; stem longly denuded ; leaves large , widely 
ovate, tapering , secund or falcato-secund ; nerve strong , single, 
reaching high in the leaf . Capsule s/zor^, widely oval , turgid. 

Hab. On rocks in and by streams : rarely on wood by water. Common 
in subalpine regions. The vars. /3, y, less common. Fr. summer. 

The most widely distributed and common of this Section, and the most 
variable ; it is the only one which is found at all commonly outside mountain-, 
ous districts. There are two distinct groups into which its varied forms may 
be separated, one with the leaves widely ovate, hardly tapering, obtuse ox* 
apiculate, imbricated ail round the stems so as to render them julaceous, 
not or hardly at all secund (laxer and denser forms of this group are described 
under the names of var. laxum B. & S. and var. julaceum B. & S.) ; the other 
with the leaves more or less tapering above to an obtuse or more rarely acute 
point ; to this group the two varieties described belong. The var., 
subsphaericarpon must be considered to depend chiefly on the form of its 
fruit, for the same form of leaf with long single nerve is frequently found 
associated with the longer, more typical capsule, while on the other hand very 
short, turgid capsules are not always accompanied by the long single nerve. 
I have seen many British plants with the nerve exceedingly stout and long, 
but have seen no capsules quite equal to the large, turgid ones which I have 
gathered on the continent. 

The fruit is common, and the want of annulus, and autoicons inflorescence 
will separate H. palustre from several of its allies ; but as some of these are 
rarely found in fruit it is of more importance to point out the vegetative 
characters of distinction. The habit and the indistinct auricular cells will 
separate it at once from all but H. arcticum , H. molle and H. dilatatum ; 
these all have wider, almost rounded leaves, which are however a little 
narrower in H. molle , and this is really the only species which might be 
confused with H. palustre ; the former however is always of softer, flaccid 
texture, the leaves wider, never narrowly tapering, nor secund, usually a 
little denticulate at summit, the perichaetial bracts distinctly so. Probably 
the widest leaves of H, palustre are narrower than in H . molle] and are always 
entire. 

1 have occasionally but very rarely seen forms with the angular cells very 
distinct and highly coloured, simulating those of H . eugyrium ; in these cases 
the nerve and form of leaf will usually serve to distinguish them. 


29. Hypnum molle Dicks. (Amblystegium molle Lindb., 
Braithw. Br. M. FI.) (Tab. LIX. N.). 

Stems sparingly divided, often denuded at base, branches 
ascending or procumbent, tumid , obtuse ; forming low , lurid, 
brownish tufts of very soft and flaccid texture . Leaves rather 
large, f line long, spreading or erecto-patent, not densely crowded, 
not secund nor falcate, very soft , concave, widely oval , slightly 
narrowed above the middle to a very broad, rounded , obtuse apex , 
narrowed at base , obsoletely denticulate at tip, nerve bi-trifid, very 
short and faint, rarely one branch longer and reaching the middle 
of the leaf. Cells linear, flexuose, 10-15 times as long as wide ; 
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at angles resembling those of,#, paliistre, slightly more distinct, 
forming inconspicuous and ill-defined auricles. Perichaetial 
bracts denticulate above. Autoicous. 

Var. ft. S chimp erianum Schp. (Hypmim S chimp erianttm 
Lorentz) . More slender , in dense swollen tufts; leaves much 
smaller , more shortly pointed, the auricles less distinct. 

Hab. Alpine rocks in streams, very rare. Ben Nevis ; Ben MacDhui ; 
Cairngorm. The var Loch-na-gar (Fergus son). Fr. summer. 

H . molle forms very soft, easily separating tufts, and by this and the 
broad, rounded leaves may be known from H. palustre and H. arcticum, the 
only distinct species with which it is likely to be confused, except II. ochraceum , 
which has often the same soft texture, but which has almost constantly 
narrower, more tapering leaves, and is always known by the distinct hyaline 
auricles. The differenced between it and H. dilatatum are pointed out below. 
When growing in water it sometimes produces large, soft, much interwoven 
mats quite different from its usual growth. 

The var. 0 is a slender form, with a different habit, but the characters are 
superficial rather than structural. 


* Hypxram dilatatum Wils. (A mblystegium dilatatum Lindb., 

Braithw. Br. M. FI.) (Tab. LX. A.). 

Closely allied to H. molle , but more rigid, of a dull green 
rather than brownish colour ; the leaves slightly secund , or 
homomallous , wider, sub -orbicular , hardly narrowed from the 
middle, but rounded-obtuse at the summit, sometimes with a 
short, obtuse apiculus ; cells longer, especially in the lower half 
of the leaf, 15-25 times as long as wide, the angular rather larger 
and more distinct, frequently orange. 

Hab. Rocks in mountain streams, very rare. Fr. summer. 

The characters italicised above will readily indicate the distinguishing 
■characters of this plant from H: molle, its nearest ally ; Boulay; indeed, 
makes it a variety of that plant, but the characters appear of a certain weight 
though hardly sufficient to support its separation as a species. It is a more 
-difficult questio" which of the two plants should be considered the type and' 
which the sub-species ; H. molle was the first described ; on the other hand 
H, dilatatum , on the continent especially, is much the most widely distributed. 

H . arcticum differs in the still more rigid habit, smaller leaves, shorter 
cells, and longer, single nerve. 


80. Hypnum arcticum Sommerf. (Amblystegium Smithii Lindb., 
Braithw. Br. M. FI.) (Tab. LX. B~). 

Resembling a small form of H. dilatatum ; slender, branches 
more or less erect or ascending, * rigid, forming firm, compact 
patches of a dull rusty brown , blackish within ; stems denuded 
below. Leaves imbricated all round the stem,, not secund , very 
small, hardly | line long, sub-orbicular or very widely oval, rounded 
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and obtuse or very broadly and obtusely pointed at summit, 
concave, minutely , almost imperceptibly denticulate at margin , nerve 
usually single, stout, reaching about half-way , more or less; more 
rarely short and double. Cells very short , incrassate, the median 
linear- elliptic, flexuose or sigmoid, obtuse, 4-6 times as long as 
wide, at margin and apex shorter and more opaque, those at apex 
shorter and very wide, ovate-rhomboid; angular very few, 
incrassate, sub-rectangular, opaque, forming very small and 
indistinct, usually orange auricles. Capsule small, short, 
horizontal. Autoicous. 

Hab. Wet rocks and in streams on high mountains ; very rare. Ben 
Lawers ; Ben Chalum ; Canlochan ; Clova. Fr. summer. 

A distinct and extremely rare species, quite different in the form of its 
leaves from all but H. molle and H. dilatatum ; from these the size of the leaves 
alone at once distinguishes it, apart from the long nerve, short cells, rigid 
habit, etc. 


31. Hypnum eugyrium Schp. (Limnobium eugyrium B. & S. ; 

A mblystegium cugvrium Lindb., Braithw. Br. M. FI.) 
(Tab' LX. C, ). 

Stems prostrate, branches numerous, erect or ascending or 
procumbent, forming low dense tufts, rather firm and compact, 
bright green or reddish, often variegated with brown and yellow, 
glossy. Leaves rather widely spreading when moist, more or 
less secund ; more erect when dry, but loosely imbricated and 
concave, rendering the branches turgid ; - oval-oblong , shortly 
narrowed to a rather rounded apex with a more or less abrupt , straight , 
acute , rarely obtuse apiculus ; narrowed but not rounded at base ; 
very concave , often incurved at margin above , entire or minutely 
denticulate at apex ; nerve short, faint, double ; cells rather short, 
linear, obtuse or pointed, thin-walled, 8-10 times as long as wide ; 
remaining uniform to base, short at the extreme apex ; at angles 
suddenly large , inflated , the inner incrassate , the outer thin-walled, 
hyaline , or rich orange-brown, forming very clearly -defined, distinct, 

. slightly inflated auricles. Perichaetial bracts denticulate at apex. 
Capsule short, oval or -oblong, .inflated ; annulus present. 
Autoicous. 

Var. Mackayi Schp. More robust, less . soft. Leaves 
imbricated all round the ' stem, scarcely secund, larger ; auricles 
less clearly defined. 

Hab. Rocks in mountain streams, not common: The var jS in similar 
•situations, and apparently as widely distributed. Fr, summer. 

The very clearly defined, small, highly coloured auricles at once distinguish 
this species ; on the young leaves they are hyaline, but soon, the inner ones at 
first, become orange, gradually deepening in colour until in the older leaves 
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they are of a rich sienna hue and quite opaque with the colouring matter 
though free from granular contents. The leaves too are verv constant in 
form, and the apiculate summit is very characteristic. The var "Mackavi does 
not appear to be very clearly marked off from the type, the characters -riven 
being none too constant. The less clear definition of the auricles does^not 
at any rate always, arise from the cells being smaller, but from the intervention 
of one or two series of obscure, incrassatc, more or less coloured cells which 
form a more graduated step from the rest of the leaf -tissue. In its tall 
forms this variety bears a considerable resemblance, when growing to 
Brachythecium plumosum, with which it is frequently mixed but the shoVtlv 
pointed leaves can be easily recognised with the lens. ' y 


32. Hypnum ochraceum Turn. (■ Amblystegium ochraceum Lindb 
Braithw. Br. M. FI.) (Tab. LX.*D.). 

Very variable, often simulating species of the Section 
Harpidium, or others of the present Section. Stems prostrate 
2-4 inches long, with irregularly pinnate, few, ascending or 
procumbent parallel branches, rarely more erect and curved 
s °ft and flaccid, in dense large tufts, pale green, usually with a 
yellowish colour , rusty red, or deep brown, most frequently 
yellowish. Leaves sub-secund, usually strongly falcato-secund 
concave, more or less widely oblong-lanceolate from a slightly 
rounded base, tapering to a longer or shorter, wide , obtuse or sub- 
obtuse acumen, which is often somewhat twisted ; lightly plicate 
entire, except at the minutely denticulate apex ; nerve variable" 
short and double or single and reaching half way or more. Cells 
lineal -vermicular, narrow, 8-15 times as long as wide * angular 
very large, thin-walled, hyaline , forming rather well-defined and 
large, very conspicuous , hyaline , decurrent auricles . Dioicous . 

Var. /?. flaccidum Milde. Leaves straighter , not falcate, not 
or harqly secund ; narrow , longly or shortly acuminate, often 
complanate ; slightly ilexuose when dry. 

Hab. Rocks in mountain streamy 
The var. g rare. Fr. summer, very rare. 


frequent in mountain districts, 


A polymorphous plant, mostly resembling forms of H balustyp W 
usually longer, softer, and more brightly coloured ; and quite distinct hi the 
large hyaline auricular cells, which, with the form of the leaf will also dis 

»S«‘Ld”5uJae°S?„“i? ”* "'*• ‘“ Cld ” * <»My 

latter k ^tJwm'lj^W b ? th . vars ;/^f and complanatum Milde ; the 
-li distinguished b y having the leaves more distinctly complanate 

tntn 1 f ° t T r ’ but With us these two forms together and 

mto one another at times, nor at the best are their differences great S 
variety is mostlv found in ~ 7 ^ oieai, i nis 
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88. Hypnum scorpioides L. (Amblvstegium scorpioides Lindb., 
Bralthw. Br. M. FI.) (Tab. LX. E.). 

Very robust , rarely somewhat slender ; stems procumbent, 
with' wry long , almost simple or slightly branched divisions , erect, 
ascending or procumbent, 4-6 inches long, very tumid with the 
imbricated , large leaves, forming large soft masses of a variegated 
yellowish or brownish green, very often passing to reddish purple 
or almost black. Leaves loosely or closely imbricated, more or less 
homomallous or falcato-secund , very large , 1-2 lines long, rugose 
and undulated whendry, widely ovate-oblong, usually asymmetrical, 
one margin being more convex than the other, gradually widened 
above the rather narrow but not rounded base, above shortly and 
widely narrowed to an obtuse or apiadate point, or more gradually 
and longly, but very broadly tapering, very rarely somewhat 
longly acuminate with a slender denticulate apiculus ; very 
concave , entire (except in the above condition), nerve very faint, 
usually short and double ; cells very long and narrow, linear, 
about 15 times as long as wide, the walls incrassate and porose ; 
almost uniform to base, a few at insertion wider, pellucid, sub- 
rectangular ; special angular cells none or very few, inflated, 
pellucid or orange, forming minute but well-defined, not decurrent 
auricles. Thin hyaline cells detached from the stem frequently, 
however, give the appearance of decurrent auricular cells. Seta 
very long ; capsule rather large, horizontal, oblong, curved. 
Dioicous. 

Hab. Bogs and submerged rocks on mountains, jiot. uncommon. Fr. 
rare, summer. 


In its typical form readily known by its deep reddish colour, tumid 
stems and branches, and large, obtuse or shortly pointed, rugcse leaves ; 
it somewhat resembles H. Wilsom and H. lycopodioides , especially when the 
leaves are more tapering and acute ; it will be found however on careful 
examination that the acumen is usually more or less channelled or involute 
at the margins, so as to appear, especially when dry, narrower than is really the 
case ; in the very few cases when the point is really so long and narrow 
as to be hardly distinguishable from H. lycopodioides , the colour is as a rule 
distinctive ; if not the short double nerve and absence of large decurrent 
auricles will at once identify it under the microscope. The cells are most 
frequently uniform all along the straight, truncated line of insertion ; but not 
unfrequently there are a very few large hyaline or coloured cells at the extreme 
angles above this line, forming true, but very minute auricles. 

The position of this species is somewhat doubtful ; its affinities with 
H. lycopodioides, etc., are obvious ; yet the usually obtuse leaves, and the short 
double nerve are characters of some importance when considered in connection 
with the Section Harpidium, in which a single, long nerve and fine acumen is so 
constant and characteristic. 

In colour and habit, especially in slender forms, there is also frequently a 
resemblance between the present plant and H. revolvens. The secund leaves 
and absence of differentiated angular cells separate it from H. turgescens. It 
varies a good deal in size, in the leaves sometimes very narrow and acuminate 
(var. angustifolium San.), in colour, and in other points. 
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Mountain bogs, and marshes, 


WmITt * form was gathered by the Scotch Lake Survey at the 
f L ' ee t r, t- m the ° rkne y-s, having comparatively thin-walled cells 
scarcely porose at base, with the cell-walls somewhat projecting at the ends 
and with one or two rather large papillae on the lumen of many ofthe cells d 


E. CALLIERGON. 

Us, “ lly « « *£ 

j fLs. single-nerved 

\Ls. nerveless or shortly 2-nerved ................. 7 

/ Stems and branches turgid with the large concave leaves..'. ?(5 "<««««,', . 

\ Stems and branches not or scarcely turgid ' ^ scens 

J"Ls. imbricate when dry ; stem almost simple . 

'- Ls - scarcely imbricate; stem more or less 

ver y obtuse, brownish; auricles indistinct... 5 5 trifarium 
\Ls. oblong, green or yellowish ; auricles distinct 34. stmSZi 

or less oblong, usually, apiculate, older Is. red.. mg sarmentosum 
\ Stem-leaves wide, cordate-ovate, obtuse, usually green. , sarmentosum % 

6 ill r ^w feW; aUricIes not distinctly marked 37 'cordi folium 

1 Branches numerous; auricles distinct and swollen .J.38 gTglnUuZ 

Cm turicleT rCddlSh br ° Wn : brauches cuspidate ; Is. with hyaline 
Stem bright red ' is'.'withyeiiowi'sh ''^ic\eZZZ[\Z^^ 

34. Hypnuinstramineum Dicks. (A mblystegium stramineum De 
^ Not., Braithw. Br. M. FI.) (Tab. LX. F.). 

Siendcr; stems erect or ascending, not denuded at base nor 

simple or slightly divided ; divisions straight or flexuose ■ 

* sl ™P leo l with very few branches , terete, soft and weak • 

or^t ytU T- Sh l 3 -~ 8 . m ,. Ches hlgh ' Leaves ra -ther close, more 
erect and imbricated, concave d.e current 31 i i n ^ 

in the middt T^f} ^. 8 / t ™ es as lon g a s wide, a small patch 
«t in \? d A J i h P ex short - roun dcd-quadratc ; wider at base 

enla , r8ed '. hyaline, forming 

very aistmct hyaline, decunsnt auricles. Seta verv Iona slender 

ZStSSHSS: curwd 'I 
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Known by its slender, almost unbranched, terete stems, often intermingled 
with other mosses in bogs, and looking somewhat like weak, slender forms of 
H . cuspidatum , but not cuspidate and acute at the tips as in that species, and 
•quite distinct in the single-nerved leaves. H. trifarium is very distinct in its 
rigid, brittle, more turgid stems with much wider leaves ; H. sarmentosum 
usually in the very different colour, the more branched stems, frequently 
•apiculate leaves, etc. ; H. cor difolium in the much wider leaves with large cells. 


35. Hypnum trifarium W. & M. ( Amblystegium trifarium De 
Not., Braithw. Br. M. FI.) (Tab. LX. G.). 

More robust than the last ; stems prostrate or procumbent , 
rigid and very brittle,,, more turgid and julaceous, of a golden or 
dark brown colour. Leaves closely and very regularly, somewhat 
spirally imbricated, in 3* or more rows, often appressed when dry 
so that the stems are terete and cylindrical, when dry glossy, 
frequently very finely and delicately striate longitudinally ; very 
concave, widely ovate or sub-orbicular , widest about the middle 
very obtuse, nerved to or beyond the middle, entire ; cells linear- 
vermicular, somewhat incrassate, obtuse, 10-T5 times as long as 
wide, not distinctly shorter at apex ; all basal large; lax, hyaline, 
hardly distinct at angles. Dioicous. 

Hab. Deep mountain bogs and pools ; very rare ; Scotch Highlands. 
Fr. extremely rare, not found in Britain. 

A very distinct species ; in the leaves somewhat resembling H. dilatatum 
but quite distinct in the habit, colour, and brittle texture, as well as in the 
single nerve. The leaves are much wider than in the last species, and indeed 
the resemblance between the two plants is not very great. It resembles 
H. turgescens more closely, but that plant differs in the erect, very tumid, 
not rigid stems, the basal areolation, etc. The leaves are so concave that 
they almost always split from the apex downwards on being flattened. 


36. Hypnum turgescens Schp. ( Amblystegium turgescens Lindb.) 

(Tab. LX. H.). 

In tall dense tufts, olive green or reddish. Stems 3-6 inches 
high, robust , erect, little branched, soft , not rigid nor brittle ; 
stems and branches tumid with the large, closely set, loosely or 
closely imbricated , erect or spreading, not secund leaves, obtuse 
at tips. Leaves large, widely ovate-oblong, very concave, cucullate 
at apex, obtuse or with a minute recurved apiculus, slightly auricled 
and excavate at base ; margin entire ; nerve short, about J length 
of leaf, feeble, bi-trifid above. Upper cells rather wide and short, 
elliptical-linear, 5-8 times as long as wide, with firm but not much 
incrassate walls ; gradually becoming longer towards base with 
the walls increasingly thickened and porose ; basal cells linear- 
rectangular, walls very incrassate and strongly porose, at angles 
rather numerous, wide, rectangular, .obscure, forming indistinct, 
not inflated auricles. Dioicous. The fruit is known from two 
localities onfy, in Sweden. 
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Hab. Mountain bogs, very rare. Ben Lawers ( Binstead , 1902) ; Cader 
Idris. The fruit is known from two localities^only, in Sweden. 

A fine and distinct species, the systematic position of which is not quite 
clear, but it appears best placed in this Section near H. tnfarium. It is 
quite distinct however in texture, in the less orbicular, cucullate leaves, with 
enlarged angular cells. H. scorpioides differs in the secund leaves ; the other 
species in this Section either in the much less tumid stems with less concave 
leaves or in the much longer nerve. 

Its recent discovery in Britain is especially interesting because it was a 
native of our islands in Pleistocene times, and supposed to have become 
extinct. Dr. Nathorst discovered it in 1872 in the Arctic Freshwater Beds 
from a well at Mundesley, Norfolk, in company with Salix polaris ; and I 
recently detected it in some quantity in material from the same beds, with 
H. capillifolium Warnst,, H. Richardsoni (Mitt.), etc. 

It has been happily discovered in a secopd locality, when the Brit. 
Bryol. Soc. met at Dolgelly in 1922 ; it was not recognised at the time but 
some stems of it were later detected by Rev. R. Jackett among bog mosses 
gathered on the side of Cader Idris. 

The fruit nearly resembles that of H. sarmentosum. 


37. Hypnum cordifolium Hedw. (Amblystegium cordifolium De 
Not., Braithw. Br. M. FI.) (Tab. LX. L). 

Tall, 4-8 inches, slender ; stems more or less erect or pro- 
cumbent, with erect divisions which are long, almost simple or 
distantly and very irregularly pinnate, cuspidate at the tips ; 
forming deep, soft tufts of a bright or yellowish green . Leaves 
distant , erecto-patent or spreading, soft in texture and somewhat 
shrinking when dry; large, 1-2J lines long, wide, cordate-oval 
or ovate-oblong, rounded and contracted to a longly decurrent 
insertion, slightly concave, rounded-obtuse and often cucullate at 
summit, entire, not plicate ; nerve single, reaching nearly to apex, 
slender, but distinct ; cells large, 100-160 fi long, 8-10 /a wide, 
linear-sub-hexagonal, pointed, thin-walled, a few at apex short 
and wide ; gradually wider towards base, all basal large, wide, 
more ' or less pellucid, hexagonal or rectangular, forming wide , 
decurrent hands reaching to the nerve , not well-defined auricles . 
Seta 2-3 inches long, fiexuose. Capsule rather large and turgid, 
oblong, curved. Auioicous, 

Hab. Marshes and pools, not common. Fr. rare, summer. 

Somewhat variable in size and robustness, its slender forms coming near 
in appearance to forms of H. cuspidatum and of H. riparium, but quite distinct 
from the latter in the obtuse leaves, from the former in the more distant, 
single -nerved leaves. H , giganteum differs in the numerous, crowded branches, 
the colour usually deeper and more lurid, and the narrower areolation, with the 
auricles very distinct, 

A continental and N. American plant, H. Richardsoni (Mitt.) Lcsq. & 
James (H. Breidleri Juratz.) is somewhat intermediate between these two 
species, having the autoicous inflorescence and slender nerve of H. cordifolium, 
which it most resembles in the habit, but with the areolation of H. giganteum. 
I have found fragments, which Renauld agrees with me in referring to H. 
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Richardsoni, in the pleistocene deposits from Mundesley mentioned under 
H. turgescens , and in all probability the same plant in similar beds from the 
Thames valley. The specific value of H. Richardsoni is however very doubt- 
ful, as the characters are ill-defined, and both the inflorescence and cell 
structure are variable and unstable in the allied plants. 


88. Hypnum giganteum Schp. (Amblystegium giganteum De 
Not., Braithw. Br. M. FI.) (Tab. LX. J.). 

Allied to H. cor difolium ; more robust , with very close , numerous , 
pinnate , not complanate branches , which are irregular in length, 
obtuse or cuspidate, usually with very narrow leaves ; in dense 
tufts of a dark , lurid green , often tinged with yellow or red. Stem- 
leaves large, more rigid and glossy when dry, resembling those of 
H. cordifolium, but rather larger, firmer, more crowded ; cells 
narrower in proportion to their length , about 7 jx wide, linear-flexuose, 
less enlarged towards base ; at extreme base suddenly enlarged , 
hyaline, inflated , forming large, well-defined, decurreni auricles 
extending almost to the usually 'wider nerve . Dioicous. 

Har. In similar situations with the last ; not common. Fr. very rare, 
summer. 

The very dense, pinnate branching gives the plants a very robust and 
bushy appearance., quite distinct from that usual in H. cordifolium ; somewhat 
slender and less branched forms occur, however, and then the well-defined 
auricles and narrower upper cells are the best identifying points. The differ- 
ence of areolation does not consist so much in the upper cells being much 
wider in H. cordifolium , for although larger generally they are not much 
wider in proportion to their length, though with thinner,’ less firm walls, 
and less vermicular ; but in that species the areolation becomes very wide 
and lax throughout the whole width of the leaf at some distance above the 
base, passing very gradually into the large, hyaline, decurrent tissue, while 
in this the cells, though wider and shorter towards base, are much less markedly 
so, and pass abruptly into the inflated, hyaline auricles. Both species however 
show some variation in this, as well as in the width and size of the upper cells. 
The inflorescence too is not perfectly reliable, since plants of H. cordifolium 
may occasionally be found with male flowers alone in at least some stems. 

" In one form of the present plant the stem-leaves, especially the upper 
ones, are elongated and narrowly tapering, with the margins at point much 
enrolled when dry so that they have a very tapering, pointed appearance. 
The leaves occasionally produce radicles from the apex as in H. stramineum. 


39. Hypnum sarmentosum Wahl. (Amblystegium sarmentosum 
De Not., Braithw. Br. M. FI.) (Tab. LX. K.). 

Resembling H . cuspidatum in habit, but more distantly and 
irregularly, not pinnately branched , and of a totally different 
colour, deep purplish crimson , sometimes variegated with green 
and orange ; the apex of stems and branches frequently but not at 
all regularly cuspidate with convolute leaves ; the leaves less 
rigid , irregularly spreading or loosely imbricated, when dry 
somewhat flexuose , elliptic-lanceolate or narrowly oblong, narrowed 
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40. Hypnum cuspidatum L. ( Acrocladium cuspidatum Lindb 
Braithw. Br. M. FI.) (Tab. LX. L.). ■‘-mao.,. 

Tall, moderately robust ; stems rigid, green or reddish brown 
erect or ascending, more or less regularly, hardly complanatelv 
pinnate forming loose tufts of a bright or yellowish glossy srem 
” f °J den krown. Stems and branches at the tips tente and 
cuspidate with the convolute apical leaves ; stem-leaves sheathing 

S* °l the P ° ints s P re . a ding, or erecto-patent from the 

ase, crowded, scanose, 1-1 J lines long, widely elliptic-oblonp- 
broadest at the base, narrowing upwards to a broad rounded 
obtuse, concave-cucullate apex; branch-leaves narrower more 
° r T readmg ; oblong-lanceolate, somewhat poinTed 

^ !T ' hM ‘ f ‘ in ‘ ■' 

k W. an , narrow . the cells hnear- vermicular verv narrow 
large. sub^jdmdric, stroagly arcSe ! DidloS. mehes • “P™ 1 * 


at base, rounded and cucullate at apex, obtuse, or shortly apiculate 
entire, nerved nearly to apex ; cells narrow-linear, slightly incrassate 
10 15 times as long as wide, towards base very slightly wider’ 
linear-rectangular, with the walls thicker and porose ; at insertion 
. sh , orter ’ sub-rectangular, very incrassate ; at angles 

lar§ + m the „ 1I i ner ,. incrassate . orange-brown, the outer 
still larger thm-walled, hyaline or coloured ; forming well- 
defined rather large, hyaline or orange, decurrent auricles reaching- 
nearly to the nerve. Capsule rather small. Dioicous S 


Hab. Mountain bogs and streams, not common. Fr. very rare, summer. 

IP 

?h a e uppe^ceHs'in ttds torn^ are'm.uch'less'incrassate’ than Stt t ” 

scarcely diflerent from those of H. stramiZZ 1)6 ^ and are ' 
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114. HYPNUM (CALLIERGON). 

Var. ft, pungens Schp. More slender , softer, elongated. 
Branches slender, strongly arcuate , terete with the leaves all erect and 
convolute. 

Var. y. caespitosum Whitehead MS., Handb. Ed. I. Short, 
densely tufted ; leaves all narrow , somewhat tapering and pointed , 
erecto -patent, not convolute at tips of stems. 

Hab. Wet meadows, marshes, etc., very common. The var. g rare. 
The var. y, Monk’s Dale, Derbyshire ( Barker , 1888) ; Lincolnshire. Fr. 
summer. 

A very common and easily-known species, almost always marked by its 
cuspidate stems and branches, or in any case by the leaves, which resemble 
those of none of our other species in structure but It. Schreberi and 
Cylindrothecium continuum, both of which differ in habit, especialty the former; 
both, too, having very different, not or less decurrent angular cells. 

H. cuspidatum is often submerged, and then frequently becomes robust 
and elegantly plumose, with. regularly pinnate branches and narrow, strongly- 
divergent leaves ; resembling H. adimcum Group pseudo fluitans. 

The var. caespitosum described above seems sufficiently marked, even in sa 
variable a plant, to deserve a varietal name. The dense habit and the leaves, 
uniformly ere cto -patent, neither squarrose below nor convolute above, all 
narrow and pointed, give the plant a very distinct appearance. 


41. Hypmim Schreberi Willd. (Hylocomium parietinum Lindb.* 
Braithw. Br. M. FI.) (Tab. LXL A.), 

Stems erect, rigid, bright red , simple or divided, with rather 
close, irregularly pinnate branches, frequently crowded near the 
top of the stem, which is thus somewhat dendroid ; in large deep, 
tufts of a very glossy pale or yellowish green. Branches more 
or less curved; terete , julaceous or obtuse, or more commonly 
slender and attenuated. Leaves close, imbricated, more or less 
erect and sheathing, very glossy, lightly plicate, especially when 
dry , scariose ; about 1 line long, widely oval-oblong or elliptic, 
very concave, rounded and obtuse at apex with the margins, 
incurved ; contracted and narrower, but angular and not rounded 
at insertion ; entire or with a few minute crenulations at tip ; 
branch-leaves much narrower, oblong, more pointed. Nerve 
double , very short and faint ; cells linear, 10-15 times as long as. 
wide, the walls firm, somewhat incrassate and porose ; at apex 
short, wide; at base somewhat wider, incrassate, at angles, 
abruptly sub-quadrate , moderately enlarged, hyaline or more usually 
orange, slightly granulose, forming a rather clearly defined triangular 
patch at each angle, but not distinctly projecting below the line of 
insertion nor strongly decurrent. Seta deep red; capsule sub- 
cylindric, arcuate, not large ; annulus none.: Dioicous. 

Hab. Woods and heathlands, common. Fruit very rare, autumn. 

H. Schreberi may generally be known from its allies, especially too from. 
Cylindrothecium concinnum , which it closely resembles, by the bright red 
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sterns which are seen conspicuously through the semi-transmr»r,+- ^ 

In leal-form and structure it is only like the last f , * leaves - 

moister localities, has a much less woody stem more Xtinctlv cusn^t''^^ 
to the branches and much more striking auricles profeS be ow "k PS 
of the leaf and distinctly decurrent Tn T-r * vT elow base 

practically confined cclIs are 

fill up as a triangular patch ; vhi <* *** 
nor so conspicuous and hyaline 7 " d not nearl Y so large, 

Sn “y*“' ,r — “ 

SS3L?* m “• *» «*"•%“ ffin,“«S3SS 

W t , ■ . 


leaves. It has somewhat the appearance of a ’ s^gte-aeryed, apicnlate 
placed in that genus. a PPearance oi a Hylocomium, and is by Lindberg 
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Plants usually of free and robust, growth irreeularlv branch a 
or more frequently more or less regul^ly^inn^SSSnS- 
the stems mostly stout and robust hurdle- r-ad - i pinnate , 
dense paraphyUia. Leaves «ilv /! , d °T’ ° ften with 

short, inclined and curved ’ lid conical^arnmhf^ and 
rostrate. Peristome perfect’. ' acuminate shortly 

d»K ft?” a H flS? hX7 h 1 nitnral » f 

plants, and lesslasy to SSjkl £ the 
night. Most of the British snecies ire ” ‘ . to r “ : °5"“ at 
“0 most striking plenroc^ s 4“y”° a "8 h 0 ” 

becomes familiarised with them and is ab“to StfnmS, e? 0 ” 

pSS^'pSir^deX^f ^ at a ^ t ™ 

eells, no, from “ d «“ s ° f 

. is «; of the Bry - E - 

■{!!“ ■“«* 

/, , , 1 '■ / 

-lc . • i; 
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{ Stem-ls. decurrent at base, coarsely serrate ; lid, conic 2. umbmtum 

Stem-ls. with rounded base, more finely serrate ; lid beaked 

4. brevirostre 

c fLs. transversely rugose......... 8. rugosum 

f Ls. not transversely rugose.. 6 

~ f Stem-ls. squarrose-recui'ved, not plicate..... 6 . squarrosum 

\ Stem-ls. strongly plicate, robust 7 

Erect; stem-ls. spreading in all directions 7 . triquetrum 

\More or less procumbent, Is. somewhat falcato-secund .. 5 . loreum 


1. Hylocomium splendens B. & S. ( Hypnum splendens Hedw. ; 

Hylocomium proliferum Lindb., Braithw. Br. M. FI.) 

(fab. LXI. B.). 

Stems long, more or less procumbent and trailing, bright 
reddish, at least in the younger parts, rigid, robust , clothed with 
green , subulate , branched paraphyllia ; 4-8 inches long or more, 
forming large loose mats of a glossy, yellowish brown or olive 
green colour ; stems more or less frequently divided, with very 
regular bipinnate , complanate , close branching, occasionally tri- 
pinnate, very rarely pinnate only ; branches and branchlets 
slender, attenuated, often a little curved at points. Stem-leaves 
often crowded, nearly erect when dry, widely ovate or ovate- 
oblong from a broad insertion, more or less abruptly acuminate, 
the point short, straight and obtuse, or variously elongated, 
flexuose, transversely undulate, and slender ; plicate at base, 
decurrent, concave, somewhat incurved at margin and channelled 
at point, f-l|- lines long, with more or less numerous, scattered, 
acute, spinulose papillae at back, especially above ; margin slightly 
recurved at base, more or less strongly denticulate above, with 
fine, often spreading teeth ; nerve double, reaching to one-fourth 
or one-third the length of the leaf; cells linear, flexuose, 8-10 
times as long as wide, almost uniform to base ; the basal orange, 
a little larger and incrassate, but not wide, nor distinct, at angles. 
Branch-leaves much smaller, more or less imbricated, concave, 
elliptical-oblong, not plicate, obtusely pointed or slightly acute. 
Perichaetial bracts long, the inner erect, sheathing. Seta about 
1 inch long. Capsule orange-brown, ovate-oblong ; lid rostrate. 

Hab. Heaths, mountain woods, etc., common. Fruiting less commonly, 
in spring. 

The regularly and closely bi-tripinnate branching is the most obvious 
character of this species, which otherwise has some similarity to Hypnum 
Schreberi, but is quite different in structural points. The mode of growth is 
somewhat unusual ; at various points of the stem, and sometimes at its apex, 
arise strong, bright green erect shoots, usually curved at the tip, with crowded, 
j ulaceous leaves and close, short, simple branches at the summit, being usually 
unbranched below ; these shoots develope into the slender, bi-pinnate fronds, 
duller in colour, and gradually becoming more prostrate, characteristic 
of the older part of the plant ; when these innovations arise laterally, the stem 


I 
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becomes divided, when on the other hand they form a prolongation of the 
stem, the latter becomes interruptedly bi-pinnate. These more or less erect, 
bright green shoots, are often very characteristic and distinct. Slender 
forms sometimes occur among other mosses with more erect, simply pinnate 
stems, and these become more difficult to distinguish in the field from Hypnum 
Schreberi and from Hylocomium umbratum. The acuminate stem-leaves and 
the numerous paraphyllia, quite visible with the lens, will distinguish it from 
the first ; while in Hyl. umbratum the branching is more irregularly pinnate, 
the branches longer, less rigid, and almost always attenuated and somewhat 
fiagelliform at apex, hardly ever at all distinctly complanate, the stem-leaves 
shorter and wider and more distinctly striate, and all the leaves more 
triangular, more crisped when dry and less scariose. 

The distant, spinulose papillae on the back of the leaves are often very 
few, but frequently very numerous and distinct ; on the branch-leaves they 
are usually reduced to indistinct notches. 

In dry exposed spots the plants become more slender, the branches 
short, with few branchlets, sometimes indeed simply pinnate (var. gracilius 
Bouh). All degrees of gradation however connect this with the more typical 
forms. 


2 . 


Hylocomium umbratum B. & S. (. Hypnum umbratum Ehrh.) 
(Tab. LXI. C,). 


Slender, rigid, more erect than H . splendens , more irregularly 
and less complanately branched, pinnate or bipinnate ; branches 
unequal, slender , more or less attenuated and often somewhat 
fiagelliform, frequently drooping, sometimes somewhat inter- 
ruptedly crowded ; stems reddish, clothed with numerous para - 
phyllia ; forming loose, deep tufts, 3-8 inches high, of a bright or 
yellowish green, not very glossy. Stem-leaves not densely crowded, 
sometimes distant, rather spreading, about 1 line long, widely , 
almost equilaterally triangular , more or less longly acuminate, or 
only very acutely pointed, decurrent, strongly plicate , somewhat 
undulate at margin with very strong , unequal, often spreading and 
recurved teeth all round ; herve double, reaching about half-way ; 
cells as in H . splendens, or a little larger and longer, not distinct 
at angles ; without papillae at the back of the leaf. Branch-leaves 
smaller, triangular-ovate or widely ovate. Perichaetial bracts 
squarrose at the points. Capsule rather short, ovate ; lid shortly 
apiculate. Dioicous. 


Hab. Sub-alpine woods and among rocks on mountains. Rare. North 
of England ; Scotland ; North Wales ; Ireland. Fr. very rare, spring. 


The very numerous paraphyllia combined % with the slender habit 
distinguish this species from all but H. splendens / the branching is never 
distinctly complanate, nor so regularly bipinnate as in that ; and the leaves 
are always more distinctly plicate, somewhat undulate and more altered 
when dry, and more triangular, even the branch-leaves. Eurhynchium 
praelongum var. Stokesii sometimes resembles it in habit, but the squarrose 
stem-leaves and narrow branch-leaves alone will distinguish that plant 
without recourse to the microscope. , 
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3. Hylocomium pyrenaicum Lindb. {Hypnum pyrenaicum Spruce; 

Hyl. Oakesii Sull., Schp. Syn. et mult, auct.) (Tab. LXI. D.) . 

More robust than the last. Stems prostrate, with few, 
ascending, somewhat indistinctly pinnate, almost simple , straight 
or curved branches, rather tumid , obtuse or pointed. Tufts low, 
straggling, dark olive green or yellowish, glossy ; paler at the tips 
of the branches. Stems reddish brown, densely crowded with 
paraphyllia. Leaves distant or crowded, large,, erect or spreading, 
concave, rounded-ovate , or widely ovate-oblong , abruptly contracted 
to a usually short, wide, acute , somewhat twisted acumen ; narrowed 
at base, strongly plicate , margin revolute, strongly toothed, nerve 
single, reaching about half way, rarely forked or double ; areolation 
as in the last two species, a little shorter and wider at apex and 
base ; not papillose at back. Fruit very rare, not found in 
Britain. 

Hab. Mountain rocks at high elevations, very rare ; Ben Lawers and 
one or two other Scotch mountains. 

Very distinct from the allied species, in the habit, the more ovate, less 
triangular, sometimes hardly pointed and usually at most shortly acuminate 
leaves, rendering the branches robust and tumid in appearance. Stunted 
forms of Antitrichia curtipendula sometimes approach it in habit, but the 
stem without paraphyllia, the more gradually tapering leaves, etc.., will 
distinguish that species on careful examination, even in the field. Hyl. 
brevirostre is also somewhat like it, but the leaves are more triangular in 
outline, more longly acuminate, and the plant much more rigid and more 
branched. American specimens of this plant which I possess are much more 
slender, with narrow, attenuated branches and narrower, julaceous leaves, 
giving the plant a very similar appearance to that of Eurhynchium cirrosum. 

The name pyrenaicum, being published by Spruce with No. 4 Musci 
Pyrenaici, in 1847, must take precedence of Sullivant’s name, published in 
1848. 


4. Hylocomium brevirostre B. & S. ( Hypnum brevirostre Ehrh.) 

(Tab. LXI. E.). 

Robust, rigid, in large tufts or masses of a rather dull but 
glossy green, often yellowish. Stems much divided, 3-6 inches 
long, erect or procumbent and arched, with irregularly pinnate, 
long or short, often curved, and attenuated branches, rooting 
occasionally at the tips, not complanate, usually crowded, giving 
a bushy habit to the plant. Stems reddish, with smaller and less 
conspicuous paraphyllia than in the last . Stem-leaves crowded, 
patent, not or hardly secund, usually squarrose, large, about 1 line 
long, widely cor date -triangular or cordate-ovate, suddenly narrowed 
at the summit to a moderately long , somewhat channelled, tapering 
acumen, at base semi-amplexicaul, with very large , rounded, 
sometimes decurrent auricles ; plicate, especially when dry ; more 
finely and regularly denticulate than in the last ; nerve double , 
reaching nearly to one-third of the leaf or less, rarely higher. 
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Median cells as in the previous species, towards base a'little laxer 
with the walls strongly porose and sinuose. Branch-leaves 
narrower, less squarrose, strongly striated when dry. Capsule 
widely ovate-oblong, turgid, lightly striate when dry, lid acuminate 
not rostrate. 

Hab. Sub-alpine and mountain woods, common ; rare in the lowlands 
Fr. spring, rare. 

• , Mo *?r • 1 t ^ an the preceding species of the genus, and somewhat 

intermediate m habit between them and the following ones, from all of which 
it is distinguished by the presence of paraphyllia, which, though rather 
inconspicuous, are usually numerous. From H. loreum and H. triquetrum 
it is known m the field by the more abruptly and shortly pointed branch- 
leaves, from H. squarrosum by the leaves much less squarrose. The var 
calvescens of that species however resembles it very closely. In its habit 
and striate leaves it resembles Eurhynchium striatum, but the leaves are 
more finely, and the stem-leaves especially, more abruptly acuminate. The 
same characters will distinguish it, even more strongly, from robust forms of 
Brackytkecium rutabulum . 


(Hypnuni loreum L.) (Tab. 


5, Hylocomium loreum B. & S. 

LXI. F.). 

Robust , stems 4-10 inches long, flexuose, procumbent, slightly 
divided, more or less regularly often ■ interruptedly pinnate , without 
paraphyllia the branches equally robust , arcuate , attenuated 
less commonly straight, often rooting at the tips, more or less 
complanate, but not conspicuously so. Tufts large soft pale 
often greyish green or yellowish, glossy. Leaves densely 
imbricated, usually more or less falcato-secund and homomallous 
ngid, large, 1 $-2 lines long, from an ovate or broadly oblong base 
gradually tapering to a long , fine, linear -lanceolate, channelled 
strongly recurved acumen , strongly and regularly plicate, finely 
and indistinctly denticulate all round, almost nerveless or with 
two very short, faint striae or nerves ; areolation almost as in 
H brevirostre, smooth at back. Branch-leaves almost similar 
rather narrower. Perichaetial bracts long, sheathing, with 
slender, squarrose points. Seta 1-1 i inches long, stout. Capsule 
short and thick, ovate-oblong, lightly striate when dry and empty • 
lid more or less longly acuminate. 

Hab. On the ground and rocks in woods, principally sub-alnine • 
frequent. Fr. spring, not uncommon, F 1 * pme > 

jj dlSt j n Sr t s P ecies > somewhat intermediate in appearance between 

H.triq-uetrum and H . squarrosum, with the leaves arcuate rather than sauarrose 

fetter Ltw al ° n< i ea f 'y distii&uished ; it is also much more robust than the 
fetterwith strongly plicate, more rigid leaves, although the stems are 


damp sub-Spfee woods 6 * * fruitS freeIy not “"commonly in 
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6. Hslocomium squarrosum B. & S. {Hypnum squarrosum L.) 

(Tab. LX I. G.). 

Stems more or less erect, without paraphyllia, usually 
prostrate at base and then ascending or erect, tall, 4-6 inches, 
more slender and flexuose than in H . loreum and H. triquetrum , 
pinnate with short branches which are mostly slender, decurved , 
attenuated and sub-flagelliform ; forming dense pale green or 
yellowish green soft tufts , whitish below, glossy. Leaves more 
or less crowded, 1| lines long, from an e-recf sheathing cordate- 
ovate base suddenly recurvsd-squarrose,with a long, gradually tapering , 
linear -lanceolate, channelled acumen, imbricated all round the 
stem, not secund / at apex of stems stellately spreading so as to 
render the stems very obtuse ; not plicate, or very lightly so at 
base only ; finely denticulate, especially above ; nerve short and 
faint, double, hardly reaching half way ; cells rather larger than 
in the preceding species of the genus, 8-10 times as long as wide, 
smooth at hack / angular wider, short, rectangular-hexagonal, 
opaque or pellucid, often orange, very numerous, forming large, 
distinct but not well-defined auricular patches extending considerably 
towards the nerve. Branch-leaves smaller, narrower, less 
squarrose. Seta slender, 1-1 -J inches long, capsule short, turgidly 
oval, gibbous at back ; lid acutely conical. 

Var. ft. calvescens Hobkirk ( Hypnum calvescens Wils. ; Hyl. 
calvescens Lindb. ; Hyl. squarrosum var. subpinnatum Schp., 
Syn.). Stems bright red. Stem-leaves rather distant, usually 
wider at the base, cor date-tri angular rather than cordate-ovate ; 
generally but not always somewhat distinctly plicate below when 
dry, more shortly acuminate, more strongly denticulate above, the 
auricles more clearly defined and pellucid ; stems more closely 
pinnate, with robust or more slender, attenuated, flexuose branches; 
branch-leaves very distinct from the stem-leaves, widely ovate, 
very shortly acuminate or only acute, not squarrose , half twisted 
when dry. 

Hab. Grassy banks, hedgerows, etc,, abundant. The var. g very rare. 
Fruit rare, winter and spring, 

A very common species, known at once by its pale colour, tall, somewhat 
soft and slender stems, and strongly recurved-squarrose leaves ; the acumen 
of which spreads in different ways, sometimes about horizontally but often so 
strongly reffexed as to be parallel with the stems and to touch the leaf im- 
mediately below it. The more strongly reflexed rather than recurved leaves, 
not falcato -secund, not or hardly striate, and the much more slender and 
softer habit of the plant abundantly separate it from H. loreum ; while 
H. triquetrum is still more distinct in its straight, not reflexed nor recurved 
leaves, scabrous at back, and by its much more robust, stiff habit. 

An almost prostrate, often less glossy form is not unfrequently found by 
roadsides and on the beds of dried up pools. 

The var. calvescens is a very curious and distinct form, when typical ;■ 
it bears a great resemblance in its strongly marked forms to Hyl. brevirostre, 
but the smooth stems without paraphyllia at once separate it. The branch- 
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leaves in the type are somewhat dimorphous, all on some of the more robust 
branches, and those at the base of the slender ones being almost similar to 
those of the stem, with long, gradually tapering, spreading or squarrose 
points, though generally less strongly recurved ; the leaves on the upper 
part of the slender, flagelliform branches are quite different, smaller, sub-erect, 
not spreading, with short, abrupt points, very closely resembling those of 
H. brevirostre. In the var. calvescens all the branch-leaves, even on the more 
robust branches, are of this character, and it is this which gives the variety 
its peculiar appearance. It is more rigid and robust than the type. It appears 
to me clear that it can only be held a variety of the present plant, for in 
specimens sent me by Mr. Whitehead from Dolgelly, the stem-leaves have 
exactly the squarrose-recurved direction of H. squarrosum, though wider at 
base, and more shortly acuminate ; the characters attributed by Lindberg to- 
the fruit, viz., a short striated capsule, and short seta, are equally applicable 
to forms of H. squarrosum . The leaves vary in form and direction on the- 
same stem, and it is altogether a somewhat ill-defined, but nevertheless very 
remarkable variety. 


7. Hylocomium triquetrum B. & S. (Hypnum triquetrum L, ; 

H. corrugatulum Stirt. in Ann. Scot. Nat. Hist, xvi, 180) 
(Tab. LXI. H.). 

Very robust, rigid, 4-8 inches high, deep bright green or 
yellowish, in large mats. Stems more or less ascending at base 
or altogether erect, very stout and rigid , simple or slightly divided, 
branched unequally and irregularly, or with pinnate but not 
complanate branches which are close and give the plant a bushy 
appearance . Leaves very large , 2 or nearly 3 lines long, rigidly 
divergent or horizontally spreading from the base both wet and dry , 
rarely secund , straight, very stiff and scariose , glossy, widely deltoid- 
triangular , at base widely rounded-auriculate from a rather narrow 
decurrent insertion, then gradually tapering upwards to a wider or 
narrower acute point, hardly acuminate, plicate , especially when dry, 
closely denticulate all round, with two parallel slender nerves 
reaching about f the length of the leaf ; upper areolation 
resembling that of H. squarrosum , at basal angles wide, pellucid, 
hexagonal-oblong, but not so distinct as in the last species nor 
forming such marked auricles ; back of the leaf in the upper half 
scabrous with rather close, stout , spinulose papillae . Seta 1-1 J 
inches long ; capsule rather large, turgidly oblong, gibbous at 
back, almost smooth or widely striate, when dry and empty ; 
lid acutely conical. 

Hab. On the ground 'in woods, hedges, etc. Common. Fruit not 
.common, winter. 

This is one of our most robust and finest species, especially when fully 
developed and luxuriant ; like the last species it is a more lowland plant than 
the preceding species of the genus. It is abundantly distinct in its robust, 
rigid stems, tumid, and bristling with the squarrose, straight, not recurved, 
plicate, deltoid leaves. The branches are very unequal, sometimes short, 
obtuse, with leaves .similar to those of the stems, at others longer, slender and 
.attenuated, -at the apex -at least, with the leaves very much smaller 
and narrower. 
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Owing to the very rigid, yet elastic texture of the plant, this moss is 
largely used for packing china and other brittle articles. 


8. Hylocomium rugosum De Not. ( Hypnum rugosum Ehrh., 
Schp. Syn. et plur. auct.) (Tab. LXI. I.), 

Stems more or less procumbent or ascending, not radiculose, 
long, flexuose, simple or with few, short , more or less regularly 
pinnate branches 2~4 inches long. Stems and branches very 
tumid and robust with the large, closely imbricated, concave leaves ; 
forming large, glossy, yellowish green or golden brown tufts. Leaves 
1J-2 lines long, widely oblong-lanceolate or ovate-acuminate, 
rather rapidly tapering to a moderately long, acute, flexuose 
acumen, regularly falcato-secund but not circinate nor very 
strongly curved, except at the tips of the branches, which are 
slightly hooked ; somewhat membranaceous in texture, 
longitudinally plicate and strongly transversely undulate-rugose 
both when wet and when dry, narrowly revolute at margin for 
the greater part of its length, more or less strongly denticulate, 
at back studded with more or less numerous but not crowded, stout, 
acute, spinulose papillae , pointing forward ; nerve single , often 
slightly forked, very slender in the upper part, reaching half or 
two-thirds the length of the leaf. Cells short, 5-8 times as long as 
wide, linear, obtuse, flexuose, incrassate, almost uniform to mid- 
base ; angular very numerous, small, irregularly quadrate-rounded, 
sub-equal, very distinct, but opaque and granulose, forming 
distinct angular bands reaching high at margin but not wide , 
Dioicous. 

Has. Among grass, etc., on rocks, preferring those which are calcareous ; 
principally on mountains. Not common. Fruit not found in Britain. 

A very distinct and very variable plant, somewhat resembling Hypnum 
lycopodioides in habit, but of quite different structure, and found in quite 
distinct habitats, with the undulations not large and irregular as in that, 
where they are merely the result of drying, but small, strong, and more 
regularly transverse, almost as marked in the moist state as when dry The 
spinulose papillae at back are often very numerous and striking. Schimper 
places it in the sub-genus Rhytidium of Hypnum, but, it appears to be as 
much at home in the present genus as in Hypnum, and in some respects,, 
especially in the papillose leaves, more so. 



ADDENDA AND CORRIGENDA. 

P. 19, line 4 from bottom, for LXI. B, read III. E. 

P. 130, line 11 from bottom, for LII. read LXII. 

P. 209. Since writing the note on Barbula botelligera, I learn 
from Herr Loeske that Dr. Moenkemeyer has compared his species 
with our British plant, and is satisfied of their identity. A further 
complication, however, is added by the discovery that Barbula 
fenuginascens Stirt. is identical with B. rubella var. ruberrima, 
and that name must therefore, if the plant is raised to specific 
rank, have priority over B. botelligera Moenk. 

I\ 267. The statement as to the occurrence of U. phyllantha 
on Chimborazo, quoted from Wilson, is found to be an error. 
The moss in question is not a Ulota, but a species of Orthotrichum, 

P. 446, line 1. For var. j3 read var. S. 


INDEX. 

[Synonyms are printed in italics. The numbers printed in 
ordinary type refer to the page where the species is described ; 
numbers printed in italics refer to the page where a species or 
variety (if foreign) is referred to, or (if British) is mentioned 
outside its own genus. The Roman numerals following the 
generic names refer to the Plates on which the species of the 
genus are figured. 

The accent placed over the vowel in the names of British 
genera and species shows the accented syllable. An aoute accent 
(') indicates that the accented vowel is # short, a grave accent (') 
that it is long. 

In the case of certain names derived from proper nouns with 
a short final syllable, notably Bartram, Breutel, De Notaris, 
although the pronunciation should, strictly speaking, be Bartramia 
Breutelia, Notarisii, still the form Bartramia, Breutelia, Notarisii 
appears to be to some extent justified by custom, and by a certain 
principle of euphony, and has also received considerable support 
from authority. In these cases however I have indicated the 
original shortness of the vowel by the accent, while recognising the 
claim of, and to some extent sharing the preference for the alter- 
native pronunciation. In one instance, however, viz., intermedium 
(and medium), I have treated the vowel as long, viz., intermedium, 
in deference to an established national habit, which has received 
the sanction of several high botanical (and classical) authorities, 
although it is in direct violation of the actual Latin quantity 
(intermedium). See also note on p. xxv.] 

decipiens De Not., 523 
dilatatum Lindb., 542 
elodes Lindb., 504 
eugyrium Lindb., 543 
exannulatum De Not., 518 
falcatum Lindb., 524 

„ var. fluctuans B. Sc 
S , 525 

fallax Milde, 498 
filicinum De Not., 497, 460 
505, 5<>9, 524 
„ var . graciles cen$ Schp. , 
498 

fluitans De Not., 515 

„ var. Holtii Sanio, 517 
fluviatile B & S., 496 
geophilum Stirt., 507 
giganteum De Not., .*** 
glaucum Lindb., 524 
„ var. sulcatum ' 
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ACAULON CM., 174 (XXII.) 
Holtii Lindb.. 175 
mediterraneum Limpr., 175 
mbticum C.M., 174, iyy 
triquetrum C.M., 176 

Acrodadium cuspidatum Lindb., 
550 

AfMia pusilla Ehrh., 64 

AMBLYODON P. Beauv., 304 
(XXXVII.) 

dealbatus P. Beauv., 304 

'^MBLYSTEGIUM B. & S., 488 

(LVI, LVII.) 
aduncum Lindb., 520 
angustifolium Liar. Lindb., 493 
PikrysQphyllum Lindb . 507 
compactum Aust., 491 
confervoldes B. Sc S., 490 
coy difolium De Not., 548 
curvicaiile Lindb., 499 


ADDENDA AND CORRIGENDA. 

P. 19, line 4 from bottom, for LXI. B, read III. E. 

P. 130, line 1 1 from bottom, for LII. read LXII. 

P. 209. Since writing the note on Barbula botelligera, I learn 
from Herr Loeske that Dr. Moenkemeyer has compared his species 
with our British plant, and is satisfied of their identity. A further 
complication, however, is added by the discovery that Barbula 
Jerruginascens Stirt. is identical with B. rubella var. ruberrima, 
'and that name must therefore, if the plant is raised to specific 
rank, have priority over B. botelligera Moenk. 

P. 267. The statement as to the occurrence of U. phyllantha 
on Chimborazo, quoted from Wilson, is found to be an error. 
The moss in question is not a Ulota, but a species of Orthotrichum. 

P. 446, line 1. For var. read var. S. 


INDEX. 


[Synonyms are printed in italics. The numbers printed in 
ordinary type refer to the page where the species is described ; 
numbers printed in italics refer to the page where a species or 
variety (if foreign) is referred to , or (if British) is mentioned 
outside its own genus. The Roman numerals following the 
generic names refer to the Plates on which the species of the 
genus are figured. 

The accent placed over the vowel in the names of British 
genera and species shows the accented syllable. An acute accent 
(') indicates that the accented vowel is ■'Short, a grave accent (') 
that it is long. 

In the case of certain names derived from proper nouns with 
a short final syllable, notably Bartram, Breutel, De Notaris, 
although the pronunciation should, strictly speaking, be Bartramia 
Breutelia, Notarisii, still the form Bartramia, Breutelia, Notarisii 
appears to be to some extent justified by custom, and by a certain 
principle of euphony, and has also received considerable support 
from . authority. In these cases however I have indicated the 
original shortness of the vowel by the accent, while recognising the 
claim of, and to some extent sharing the preference for the alter- 
native pronunciation. In one instance, however, viz., intermedium 
(and medium), I have treated the vowel as long, viz., intermedium, 
in deference to an established national habit, which has received 
the sanction of several high botanical (and classical) authorities, 
although it is in direct violation of the actual Latin quantity 
(intermedium). See also note on p. xxv.] 

ACATJLON C.M., 174 (XXII.) 

Holtii Lindb.. 175 
mediterraneum Limpr., J75 
mxiticum C.M., 174, 177 
triquetrum C.M., 176 
Acrocladium cuspidatum lindb., 

550 

AfMia pusilla Ehrh., 64 

AMBLYODON P. Beauv., 304 
(XXXVII.) 

dealbatus P. Beauv., 304 

^AMBLYSTEGrlUM B. & S., 488 

(LVI, LV.II.) 
aduncum Lindb., 520 
angustifolium Har, Lindb., 493 
ckrysophyUum Lindb., 507 
compact urn Aust., 491 
confervoides B. 8 c S., 490 
cordifolium De Not., 548 
ciirvicaule Lindb., 499 

T 


decipiens De Not., 523 
dilatatum Lindb., 542 
e-lodes Lindb., 504 
eugyrium Lindb., 543 
exannulatum De Not., 518 
falcatum Lindb., 524 

,, var. fluctuans B. Sc 
S., 525 

fallax Milde, 498 
filicinum De Not., 497, 460 
5° 5, 509 , 524 

■v-,„ var. gracilescens Schp., 

duitans De Not., 515 

„ var. Holtii Sanio, 517 
duviatile B & S., 496 
geophilum Stirt., 507 
giganteum De Not., 5 ^/ r f~544 
glaucum Lindb., 524 iiallum. 
„ var. sulcatum t 
526 
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hygrophilum Schp., 493 
intermedium Lindb., 522 
irriguum B. & S., 495, 498 

,, var . spinifolium Schp., 
49 6 > 498 

Jurat zkhnum Schp., 493, 505 
Kneiffii B. & S., 510 
Kochii B. 8c S., 494, $04, 312 , 

lycopodioides De Not., 515 
molte Lindb., 541 
ochraceum Lindb., 544 
palustre Lindb., 540 
perminimum Stirt., 492 
polygamum B. & S., 505 
protensum Lindb., 506 
radicals B. & S., 494 
revolvens De Not., 522 
riparium B. & S,, 503 
salinum Bryhn, 493 
sarmentosum De Not., 549 
scorpioides Lindb., 545 
Sendtneri Lindb., 513 

„ var. Wilsoni Liiidb., 
514 

serpens B. & S., 492, 413, 414 , 
448, 462, 308 
„ var . angustifolium 

Limpr., 493 
„ var. depauperatum 
Boul., 492 
Smithii Lindb., 542 
Sprhcei B. & S., 490, 418 
stelldtum Lindb., 506 
stramineum De Not., 546 
subtile B. & S., 490 
trichopodium var. Kochii Lindb., 
494 

trifarium De Not., 547 
turgescens Lindb., 547 
vhrium Lindb., 494, 448 
vernicosum Lindb., 520 
Amphoridium Schp., 257 
lapponicum Schp., 257 
Mougeotii Schp., 258 
Andreaeaceae, 23 

ANDREAEA Ehrh., 24 (IV.) 


alpestru B. & S., 25 



alpina Smith, 25 
crassinervia Bruch, 27 
falcata B. & S., 26 
Hartmani Thed., 26 
Huntii Limpr., 27 
nivalis Hook., 28 
obovata Thed., 25 
. petrophila Ehrh., 24 

var. ^TfaOcida Schp., 
2 5 

„ var . sylvicola Schp., 2 5 


% 


mm 


-Rbthii W. & M., 26 
„ var .Jrigida Lindb., 26 

rupestris Schp., 26 
sparsifolia Zett., 25 
Anisothecium Mitt., 81 
crispum Lindb., 86 
Grevillei Lindb., 85 
rubrum Lindb., 85 
rufescens Lindb., 84 
•* squarrosum Lindb., 87 
Anodus Donianus B. & S., 64 

ANOECTANGIUMr Schwaesr., 255 
(XXXI.) 

caespiticium Schwaeg., 87 
compdctum Schwaeg., 256, 143, 
235 

Hornschuchianum Funck, 241, 
2 55 

lapponicum Hedw., 257 
marinum Stirt., 256 
Mougeotii Lindb., 258 
pellucidum Wils., 256 
Anomobryum fill for me Husn., 347 
juliforme Solms., 347 

ANOMODON H. & T., 413 (L.) 
attenuatus Huebn., 414 
longifblius Hartm., 414, 413 
viticulbsus H. & T., 415 

ANTITRICHIA Brid., 407 (L.) 

curtipdndula Brid., 407, 441 , 555 
Aplolepideae, 51 

ARCHIDIUM Brid., 53 (VII.) 
alternifblium Schp., 53, 55 
phascoides Brid., 53 

Arthrodonteae, 51 f 

Astomum Levieri Limpr., 223 
Mittenii B. & S., 226 
A trie hum P. Beauv., 33 

angustatum B. & S., 35 * 

crispum Sull., 36 
HausshnechtU Jur. & Milde, 34 
tenellum B. & S., 34 
undulatum P. Beauv., 33 

AULACOMNIUM Schwaeg., 306 
(XXXVII, XXXVIII.) 
androgynum Schwaeg., 309 
palustre Schwaeg., 307, 110 
,, var. polycephalum 
Huebn., 308 

turgidum Schwaeg., 307, 488 

• 







INDEX. 


563 


BARBUDA Hedw., 205 (XXVI- 
XXVIII.)' * 

aciphylla B. & S., 204 
acuta Brid., 216 
aggregaia Stirt., 245 
aloides Fuernr., 194 
alpigena (Vent.), 209 
ambigua B. & S., 193 
atrovirens Schp., 195 
botdligera Moenk., 209, 560 
brevifolia Lindb., 209 
brevirostris B, & S., 192 
canescens Bruch, 198 
cavi folia Sch'p., 191 
chloYophana Stirt., 140 
civrifolia Schp., 241 
commutata Jur., 218 
convolhta Hedw., 218 
c^rdata Dixon, 207 
cunei folia Brid., 196 
. cuYvirostris Lindb,, '234 
cuspidata Schultz, 219 
cylindrica Schp., 214 

,, var. vinealis Braithw., 
214 

exiguella Stirt., 222 
fallax Hedw., 210 
fevvuginascens Stirt., 209, 560 
fragilis B. & S., 245 
glahca Dixon, 215 
grdcilis Schwaeg., 216 
Homschuchiana Schultz, 217 
icmaddphila Schp., 217 
incavata Stirt., 233 
inclinaia Schwaeg., 242 
intevmedia Milde, 202 
laevipila B. & S., 201 
latifolia B. & S., 200 
livnosa, Stirt., 241 
limosella Stirt., 242 
lhrida Lindb., 207, 69 
maYginata B. & S., 197 
mucvonata Brid., 247 
Muelleri B. & S., 204 
muralis Timm., 198 
Nicholsoni Culm., 213 
papillosa C.M., 205* 
recurvifolia Schp., 211 
reflexa Brid., 211 
revoluta Brid., 218 
rigida Schultz, 192 
rigidula Mitt., 212 
rubella Mitt., 208 / 

ruralifoYmis Besch., 203 ]/f 

ruralis Hedw., 202 
sinubsa Braithw., 215 
spadicea Mitt., 212 
squaYYosa Brid., 246 


subulata P. Beauv., 199 

„ var. anqustata Schp., 
200 

tophacea Mitt., 209 

,, var, acutifolia Wils., 
210 

t , var . brevifolia Schp., 

210 

tortuosa W. & M., 244 

„ var. vigida Boul., 24 5 
unguiculata Hedw., 219, 239 
Vahliana Schultz, 197 
vinealis Brid., 214 
viridescens Stirt., 2 1 4 
Woodii Schp., 206 

Bartramiaceae, 311 ‘ 

BARTRAMIA Hedw., 313 

(XXXVIII, XXXIX.) 
crispa Swartz, 316 
Halleriana Hedw., 316 
ithyphylla Brid., 315 
norvegica Lindb., 316 
O&deri Swartz, 314 
pomiformis Hedw., 315 
pumila Turn., 321 
stricta Brid., 314 
subvirella Stirt., 325 

Bartvamidula Wilsoni B. & S., 318 

BLINDIA B. & S., 87 (XL) 
achta B. & S., 88, 82 , 10 5 
caespiticia Lindb,, 87 

Brachydontium trichodes Fuernr., 67 

BRACHYODUS Fuernr., 67 (IX.) 
trichbdes Fuernr., 67, 172 

VBRACHYTHECITJM B. & S„ 439 

(LIT, Lilt.) 
dlbicans B. Sc'*- S., 442 
caespitosum Dixon, 451, 458, 
466, 467 , 473 
campestre B. & S., 443 
ciwosum Schp., 456 
glacihle B. & S., 447 

,, vav. Huntianum Limpr., 
447 

„ vav, subsecundum 
Husn., 447 

glarehsum B. & S., 441, 437, 
438 

illecebrum De Not., 451; 47$ 
laetum B. & S., 451 
micropus B. & S., 448 
plichtum B. & S., 440, 438 
plumdsum B. & S., 450, 344 
vuy. homomallum 
B. & S. . 430 
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BEEUTELIA Schp., 324 (XL ) 
arcuata Schp., 325 
chrysocoma Lindb., 325 


Bryaceae, 325 


populeum B. & S., 449, 423, 438 
piirum Dixon, 452, 432 , 552 
reflex urn B. & S., 447’ ' 

var. micropus Braithw. 
448 

rivulare B. S., 445 
„ var. cataractarum 

Sauter, 443 
>, var. chrysoleucon 

Spruce, 446 

rutabulum B. & S., 443 470 
556 

„ var. longisetum 

B. & S ., 444 
»> var. plu mules um 

B. & S., 444 
>> var. robustum 
B. & S., 444 

salebrosum B. & S., 442, 437 
, , var. M ildei Kindb. 
443 

Starkei B. & $., 446 
trachypodium B. & S., 440 
velutinuni B. & S., 448, 474 
„ var . intricatum Hedw. 
449 

vav. praelongum B. 
& S., 440 


343 (XLII-XLV, 


v4tRYIM V r>ill., 

LXXI.) 
aciculare L., 161 
acutum Huds., 88 
affine Lindb., 363 
albicans Wahl., 340 
alpinum Huds’, 372 
■apocarpum L., 138 
hreticum R. Br., 350 
arg&iteum L., 375, 342 
atropurpiireum W. & M 370 
badium Bruch, 365 
barb alum Wils., 367 
Barnesii Wood, 37 j 
bicolor Dicks., 370 
bimum Schreb., 363 

„ var. amoenum Wamst 

364 

Brownianum Dicks., 31 
« caesium Villars, 68 
•caespiticium L., 365 

>* var - Kunzei Braithw., 

365 

calcarmm Dicks., 66 
■callislomum D* 1 


■ 359, 337 


calophyllum R. Br., 351 
capillare L., 367 

>> var. Ferchelii B & S 
368 

var. obeoniemn Huebn 
368 

canariense Brid., 366 
canaviense Schp., 366 
carneum L., 339 
catenulatnm Schp., 338 
cernuum B. & S., 349 
cernuum Lindb., *355 
ciliatum Dicks .,171 
cinclidioides Bly-tt, 385 
cirratum Horns ch.’ 363 
claviger Kaur., 373 

concinn at um Spruce. 348 

conoideum Dicks., 259 
crispum Gmel., 264 
cucullatum Schwa eg., 334 
cunei folium Dicks., 196 
cuspidatum Schp. , 363 
cyclophvllum B. & S 
358 

Daviesii Dicks., 170 ’ 
dealbatum Dicks., 304 
Dixoni Card., 375 
Donianum Grey., 369 
Duvalii Voit, 358 
elegans Nees, 367 
elegantulnm Stirt., 371 
erythrochrpum Schwaeg., 369 
f&llax Milde, 358 
fascicular e Dicks., 300 
fascicular e Schrad., 162 
fllifbrme Dicks., 347, 342 
filum Schp., 338 
fiavescens Dicks., 78 
flexifolium Dicks., 221 
flexmsum L., 95 
Forsteri Dicks., 260 
fragile Dicks., 97 
fulvellum Dicks., 105 
gemmiparum De Not., 373 
gractle Schleich., 338 
gracile Wils., 327 
Gyijfithiamim Dicks., 284 
heteromallum Dill., 81 
incliniitum Bland.’ 354 
intermedium Brid., 364 
mtortidum Stirt., 362 
julaceum Sm., 347, 342 
juli for me Schp., 347 
Kunzei Hornsch., 365 
lacustre Brid., 353 
lawersianum Philib., 356 
leptaleum Stirt., 367 
Lindbergii Kaur., 336 
Ludwigii Spreng., 337 
lycopodioides Hook., 383 
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t 


turbinatum Schwaeg, , 359 

,, vaa. latifolium B. 
& S.,’ 337 

uliginosum B. & S., 355 
undulatum L., 33 
unguioulatum Huds., 219 
ventricosum Dicks., 362 
verticillatum L., 235 
virens Swartz, 75 
viridissimum Dicks., 258 
viridulum L., 230 
Warneum Bland., 350 
Zierii Dicks., 341 

Buxbaxjmiaceae, 47 


mamillatum Lindb., 353 
Marratii Wils., 352 
Mildeanuni Jur., 374 
montan um Lamarck, 62 
Muehlenbeckii B. & S., 373 
mm ale L., 198 
murale Wils,, 371 
neodamense Itzigs., 361 
nudum Dicks., 291 
nutans Schreb., 333 
obcdnicum Horns ch., 368 
Oederi Gunn., 314 
origanum Bosw,, 356' 
pallens Swartz, 357 
palles cens Schleich ., 364 

var. synoicum Schiff- 
ner, 364 

parasemum Stirt., 576 
patens Dicks., 152 
pauci folium Dicks ., 65 
pellucidum L., 77 
pendulum Schp., 349 

var. comp actum 
Schp., 349 

perpusillum Stirt., 375 
piliferum Dicks., 188 
polyphyllum Dicks . , 1 69 
pomi forme L., 315 
proliferum Sibth , 376 
provinciate Phi lib., 366 
pseudo-triquetrum Schwaeg., 
362 

pulvinatum L., 145 
purpur&scens B, & S., 352 
pusillum Jdedw,, 190 
pyriforme L., 298 
recur vifolium Tayl., 221 
roseum Schreb., 376 
rubellum Hoffm.,208 
rhbens Mitt., 370 
rubicundum Stirt., 368 
rubricosum Stirt . , 357 
rufescens Dicks., 84 
rufifolium Dixon., 368 . 

rufum Ferg., 332 
rurale L., 202 
sanguineum Brid., 369 
Sauteri B. & S., 370 
schisii Gunm, 106 
scopdrium L., 1 12 
speciosum Voit, 357 
spinosum Voit, 384 
squarrosum L., 306 
Stirtoni Schp., 367 
subulatum L. ,1 99 
torquescens B. & S., 367 
tortuosum L., 244 
Tozeri Grev., 341 
trichoides L., 305 
tvuncatulum L., 182 , 


BUXBAUMIA Haller, 48 (VII.) 
aphylla L., 48 
indusiata Brid., 49 

CAMPTOTHECIUM B. & S., 43S 

(LII.) 

lutes cens B. Sc S., 437, 441 

var. fallax, Breidl., 

438 

ni tens Schp., 438, 433, 440 
serlceum Kindb., 437, 404 , 434 , 
449 

Campylium Halleri Lindb., 508 
hispidulum var. Sommer feltii 
Lindb., 507 

CAMPYLOPUS ^BridV, 91 (XI- 
XIII.) 

adustus De Not., 10 1 
alpinus B. & S., 103 
at ro virens De Net., 99 
„ var. epitosus 
■ Braithw , 100 . 

,, ■ var. incurvatus 
Stirt., 100 
aurescens .Stirt., 102 
brevifolius Schp., 92 
brevipilus Schp., 101 
citrescens Stirt., 97 
crenulatus Stirt., 95 
densus B. & S', 97 
Fergussonii Stirt., 99 
■ flexudsus Brid., 95 

,, var. major BouL, 95 
,, var. paludosus Schp., 
95 

fragilis B. & S., 97 
fidvo-Mridis Stirt,, 10 1 
fusco-luteus Stirt,, 92 
Hunti Stirt., 94 
introflexus Brid.; 100 
leucophaeus Stirt., 95 
longipilus Brid,, 99 
melaphanus Stirt., 95 



dNCLIDOTUS P 

(XXX.) 

aquaticus B. & S. 


INDEX, 


Muelieri Jur., 96 
obtectus Stirt., 95 
paradoxus Wils., 95 
pelidnus Stirt., 101 
pergracilis Stirt., 96 
pevplexans Stirt., 99 
polytrichoides De Not., 100 
porophorus Stirt., 98 
prasino-rujus Stirt., 100 
purpurascens Stirt., 94 . 
pyriformis Brid., 96 

var. Muelieri Milde, 
96 

rubiginosus Stirt., 95 
Schimperi Milde., 93 
Schwarzii Schp., 94 
setifolius Wils., 98 
Shawii Wils., 97 
subcinereus Stirt., 95 
subulatus Schp., 92 

>, var, elongatus Bosw. 
93 

symplectus Stirt., 94 
turfaceus B. & S., 96 
viridis Lesq. & Sull., 117 
zonatus Mol., 95 

CAMPYLOSTELIUM B. & S„ 170 

(XXI.) 

saxicola B. & S., 171, 328 

■CATHARINEA Ehrh., 33, 45 (IV, V.) 
angustata Brid., 35 
crispa James, 36 
Haussknechtii Broth., 34 
hercynica Ehrh., 37 
rhystophylla C.M., 35 
ten^lla Roehl, 34 
undulata W. & M., 33, 381 

OATOSCOPIUM Brid., 311 
(XXXVIII.) 

nigritum Brid., 312, 6o } 291 

OERATODON Brid., 68 (IX ) 
conic us Lindb., 70 : ■ 

minor Aust., 70 
purphreus Brid., 69, 74, 207 
>> var. brevifolius 
Milde, 69 
vialis Stirt., 69 

CINCLIDIUM Swartz, 387 
(XLVIII.) 

stvgium Swartz, 387, 386 


Brebissoni Husn., 247 201 
fontinaloides P. Beauv., 248 
140 * ' 

»». var. pseudo-aqua- 
tic 11s Ingh., 249 
riparius Arnott, 248 

>> var. terrestris B & S 
247 

Cladodium itliginosum Brid., 355 

OLIMACXUM W. & M., 431 (LI ) 
den droid es W. & M , 431 ' 

epigaeiim, Stirt., 431* 

Conomitrium Julianum Mont., 135 

CQNOSTOMUM Swartz, 312 
(XXXVIII.) 

. boreale Swartz, 313 * 

extenuatum Stirt., 59 

COSCINODON Spreng., 168 (XXI 
cribrosus Spruce, 168, 142 
humilis Milde, 168 
Patersoni Ferg., 168 

Cryphaeaceae, 394 

CRYPHAEA Mohr, 395 (XLIX ) 

arbor ea Lindb., 395 *' 

heteromdlla Mohr, 395 

Ctenidium molluscum Mitt., 537 
procerrimum Mol., 535 * 

CYLINDROTHECIUM B. & S„ 432 

concinnum Schp., 432, 55J 

CYNODONTIUM B. & S 72 MX 

X.) ** K 1 

asperellum Stirt., 234 
Brdntoni B. & S., 73, 71 , 00 
gracilis cens Schp,, 74 

var. alpestre Schp. 

T 75 

Jenneri vSchp., 75 
laxirete Grebe, 75 
polyc&rpum Schp., 73 
■ . :: ,, ; , ' var. " laevifolia 

Hagen, 75 

» var. laxirete Dixon 
: 75 

■■ v " var. sirumiferum 
Schp., 74 
schisti Lindb., 72 
strumiferum De Not.. 74 
subalpestre Kindb., 75 
virens Schp., 75 

o^var. Wahlenbergii Schp., 

V ahlenbergii .Ren. 8 c Card., 76 


INDEX. 


567 


DALTONIA H. & T, 401 (XLIX.) 
splachnoides H. & T., 401 

Desmatodon cernuus B. & S., 194 
latifolius B. Sc S., ig$ 
nervosus B. & S., 195 
obliquus B. & S., 195 
sy sty Hus B. & S., i88, ig$ 

Dichelyma capillaceum B, & S., 389 

DICHODONTIUM Schp., 77 (X.) 
flavescens Lindb., 78, 222 
pellhcidum Schp,, 77, 8y, 222 
,, var. s erratum Schp., 

78 

fulve scans Stirt., 78 

Dicranaceae, 51 

DICRANELLA Schp., 80 (X, XI.) 
cerviculata Schp., 82 
crispa Schp., 83, 57 
curvata Schp., 84 
fusco-rufa Stirt., 81 
Grevillehna Schp., 85, 57 
heterom&lla Schp., 81 

,, var. orthocarpa 
Hedw., 82 
rules cens Schp., 84 
Schrfcberi Schp., 86, 57 
secunda Lindb., 83 
sin uosa 'Wils . , 215 
squarrbsa Schp., 87 
subulata Schp., 83 
varia Schp., 85, 12J 

DICRANOBONTIUM B. & S., 102 

(XIII.) 

circAMatum Schp., 119 
longirdstre B. & S. } 103, 61, 
99, J19, 120 

var. alpinum Milde, 
103, 95, 99 

DICRANOWEISIA Lindb., 89 (XI.) 
Bruntoni Schp., 73 
cirrhia Lindb., 90, 75, 119 
compacta Schp., 91 
crfspula Lindb., 90, 75, 143 

; var. . atrata N. Sc H., 
91 

Sutherlandi Stirt., 90 

DICRANUM^Hedw., 103 (XIII- 
XV.) 

albicans B. Sc S., 12 1 
albidum Brid., 122 
amUguum Hedw., 79 
Anderssoni Schp., 106 
arcticum Schp., 108 


aristatum Schp,. 120 
asperulum Mitt., 120, 103 
Bergeri Bland., 110, 308 

„ var. compactum Ren. & 
Card., no 
Blyttii B. Sc S., 106 
Bonjeani De Not., Ill, 98 
Bruntoni Smith, 73 
capnodcs Stirt ,119' 
cerviculaium Hedw., 82 
conge stum Brid., 114 
crispum Ehrh,, 83 
curvatum Hedw., 84 
ellipticum Turn., 160 
elongatum Schleich., 116 
expallidum Stirt., 92 
faleatum Hedw., 106 
Fergussoni Stirt., 114 
flagellare Hedw ,118 
f ragilifolium lindb. , uy 
ful vellum Smith, 105 
fulvum Hook., 1x6 
fuscescens Turn., 114, 98 

,, var. flexicaule Wils., 

115 

,, var. robustum B. Sc 

S., JJ5 

gracilescens W. Sc M , 74 
Grevilleanum B. & S., 85 
groenlandicum Brid . , u6 
hyperboreum C.M., jo 6 
hypselum Stirt., 108 
interludens Stirt., Ill 
interruptum Hedw., 82 
intro flexum Hedw., 100 
leiophyllum Stirt., 90 
majus Turn., 113 
mediellum Stirt., 106 
molle Wils., 108 
montanum Hedw., 118, 90 
Muehlenbeckii B. Sc S., 113 
notabile Stirt., 1C3 
osmumdoi des Swartz, 131 
palwstre B. Sc S., Ill 
poly car pum Ehrh., 73 
pusillum Hedw., 83 
pyriforme Schultz. 96 
longifolium Ehrh., 120, 103 
Sauteri B. Sc S,, 12 1 
saxicola W. Sc M., 171 
schfstr Lindb., 106 
Schraderi W. Sc M., 110 
Schreberi Swartz, 86 'y 
scoparium Hedw., 1 1 2. 
Scottianum Turn.,/ (XXXVI 
secundum Swartz/ 
spadiceum Zett, 3QJ 
spurium Hedw 301 
squarrosum SJ nTt 300 
Sta.rkei W. ichp .; 30 o, 395 
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strict urn Schleieh., 116 
sfrumiferum Eh rh 74 
subnit esc ens Stirt., 115 
tc n uifol him Bruch , 85 
trick odes Wils., 88 
mmmrHedw., 85 
viride Lindb., ny 
uncinatum C. M., 119 
undulatum Ehrh., 108 
viridulmn Swartz, 125 
Didymodon alpigemis Vent., 209 
Cam usi Husn., 50 
cordatus J nr., 207 
crenulatus Mitt., 72 
cylindricus B. & S., 239 
denudatus Lindb., 103 
flexicauUs Schleieh., 61 
ftexij alius H. & T., 221 
* »» var. gemmifems Schp, 

fragihs Drumm., 245 
gemmascem Mitt., 220 
glaucus Ryan, 21,5 
homomallus Hedw., 58 
longivostvum Starke, 103 
luridus Hornsch., 207 
recur vifolius Wils., 221 
rigidulus Hedw., 212 
rubellus B. & S., 208 
rufus Loren tz, 209 
sinuosus Schp., 215 
* turgescens Stirt., 257 


subulatum Hampe, 60 
tenuifolium Lindb., 57, 86 
tortile Lindb., 58 
. vaginans Hampe, 60 
zonatum Limpr., 59 
Dvyptodon obtusus Brid., 145 
Drepanocladus 501 
Encalyptaceae, 249 

ENCALYPTA Schreb., 2-^9 (XXX 
■ XXXI.) 

apophysata N. & H., 257 
ciliata Hoffm., 252 

,, var. subcilia ta Warnst. 
2 53 

commutata X. & H., 250 
procera B. & S., 254 
rhabclocarpa Schwa eg., 253 
streptocarpa Hedw., 253 
vulgaris Hedw., 253. 

var. laevigata (Bruch), 
251 

” _ vav ‘ obtusifolia 

(hunck), 251 

,, var . pilifera (Funck), 

p. 2 gi 

Mo don orthocarpus Lindb,, 432 * 
i ntosthodon ericetorwn C.M., 300 
v; Templetoni Schwa eg., 301 
i phemerella recurvi folia Schp., 296 

1PHEMER-UM Hampe 993 

(xxxv, xxxvi.) 

cohadrens Hampe, 295 
intermedium Mitt., 294, 292 


DIPHYSCIUM Mohr, 49 (VII.) 
foliosum Mohr, 50 

„ var. acutifolium Lindb. 
50, 240 

Diplolepideae, 254 

,, Acrocarpae, 255 
„ Pleurocarpae, 388 

BISCELIUM Brid., 291 (XXXV ) 
nhdum Brid., 291, 312 

■Dtssodon splachnoides Grev. & 
Arnott, 290 

jDisiichium B. & S., 61 
capillaceum B. & S., 62 

„ var. brevifolium B. & 
S., 62 ■ 

indinatum B, & S., 62 

DITRICHUM Timm, 56 (VIII.) 
-Drummon d i Ferg., 59, 61 
. Ham pe, 61, 103 

stygium\ vilv - brevifolium 
: • H. , 61 

CIHCLEDOTUsX Ham P e * 58 
(XXX. fvT’ zonatum 
aquaticus B. & 
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ciirvisetum Husn., 462 
diver si folium B. & S,, 468 
“ megapolitanum Milde, 474 
meridionale De Not., 470 
murhle Milde, 472, 451", 452 
myosuroides Schp., 465, 409, 
45 1 

„ var. cavemarum 

Mol., 466 
,, var. debile 

Braithw., 466 
,, var. filescens Ren., 

466 

,, var. rivulare Holt, 

465, 410 

,, var. tenuinerve 

Kindb., 466 
mytirum Dixon, 466 

„ var. robustum B. & S., 

467 

piliferum B. & S., 457 
praelongum Hobk., 459 

,, var. Stokesii Brid., 

460, 554 

praelongum B. & S., 460 

,, var. abbreviatum 
B. & S., 461 
piimilum Schp., 462, 492 
rotundifolium Milde, 474 
rusciforme Milde, 471 

,, var. inundatum 
Brid., 472 

„ var. prolixum Brid., 
472 

„ var. prolixum Turn., 

472 

specibsum Schp., 458 
Stokesii B. & S., 459 
striatulum B. & S., 470 
strihtum B. & S., 469, 556 
strigbsum B. & S., 468 

„ var. imbricatum B. & 

S., 469 

,, var. praecox Wahl., 

469 

,, var. scabrisetum 
Grout, 464 
Swhrtzii Hobk., 460 

,, var. atro virens B. & 
S., 461 

Teesdalei Schp., 463 
tenbllum Milde, 464, 449 
Tommasinii Sendtn., 456, 457 
Vaucheri B. & S., 456, 457, 458 
velutinoides B. & S., 458 
Euzygodon Sendtneri Jur., 260 

Fissidentaceae, 123 


driSSIDENS Hedw., 123 (XVI, 
XVII, LXII.) 
adiantoides Hedw., 133 
algarvicus Solms, 130 
Bloxami Wils., 125 
bryoides Hedw., 127 

„ var. caespitans Schp . , 


128 


collinus Mitt., 133, 134 
cr&ssipes Wils., 129 
Curnbwii Mitt., 128 
decipiens De Not., 134 
exiguus Sull., 126 
exilis Hedw., 125 
exsul Dixon, 131 
incurvus Starke, 127 
minutulus Sulk, 126 
Orrii Lindb., 128 # 

osmundoides Hedw., 131 
polyphyllus Wils., 132 
.pusillus Wils., 126 

,, var. Lylei Braithw., 
126 


rivulhris Spruce 129 
rufulus B. & S., 130 
serrulktus Brid., 132 
tamarindifolius Wils., 127 
taxifblius Hedw., 134 
tequendamensis Mitt., 128 
virldulus, Wahl., 125 

,, var. fontanus Braithw., 
129 


Fontinalaceae, 388 


FONTINALIS Dill, 389 (XLVIIX, 
XLIX.) 

antipyrbtica L., 390 

,, var. laxa Milde, 59 1 
arvemica Ren., 39 j. 
dalechrlica B. 8c S., 392 
Dixoni Card., 393 
dolbsa Card., 391 
graoilis Lindb., 390 
hypnoides Hartm., 39 j, 394 
Juliana Savi, 135 
Kindbergii Ren. & Card., 39 1 
pennata L., 397 
seriata Lindb., 394 
squambsa L., 392 

Funariaceae, 291 


FUN ARIA Schreb., 299 (XXXVI, 
XXXVII.) 
attenuata Lindb., 301 
calcarea Wahl., 301 
ericetbram Dixon, 300 
fascicularis Schp., 300, 298 
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liavicans Michx., 303 
hibevmca Hook., 301 
hygrometrica Sibth., 302 

var. calvescens B. 

& S., 303 

microstoma B. & S., 303 
M ueklenbergii Turn .,301 
obtusa Lindb., 300 
Templeton i Smith, 301 

Georgia Brownii C.M., 31 
pellucida Rabenh., 30 

GrLYPHOMITRIUM Brid., 170 
(XXI.) 

Daviesii Brid., 170 
polyphyllum Mitt., 169 
saxicoia Mitt., 171 

Grimmiaceae, 136 

CrRIMMIA Ehrh., 136 (XVII-XX ) 
acicularis C. M., 161 
affinis Lindb., 164 
alp<§stris Schleich., 156 
alpicola Swartz, 139 
dnodon B. & S., 141, 16S 
apochrpa Hedw., 138, ij2 
» var . pumila Schp., 88 

>> var. rivu laris W. & 

M., 161, 24g 
aquatica C.M., 162 
arenaria Hampe, 153 
atrata Mielich., 158, 16 1 
atrovirens Smith, 1 95 
calvescens Stirt., 164 
calyptrata Hook., J57 
campestris Burchell, 156 
canescens C.M., 167 
commuthta Huebn., 155, 161 
confdrta Funck, 140, 88, 168 
var. obtusifoJia Schp. 
141 

contorta Schp., 143, gi 
cribrosa Hedw., 168 
crinita Brid., 142, 168 
curvula Bruch, 153 
decipiens Lindb., 149, 164 

var. robusta Braithw 
149 . ' 

Donikia Smith, 152 
„ var. sudetica Wils. 
edinensis Ferg., 148 
£l&tior B. & S.,’ 150 
elliptica Arnott, 160 
elongata Kaulf v 157 
fascicularis CM., 162 
fuliginea Stirt., 346 
fnnalis Schp., 143 
fusco-viridis Stirtv 1 64 
gracilis Schleich., 189 


I halophila Stirt., 70 

Hartmani Schp., 150 
I hemipolia Stirt., 154 ' 

I heterosticha C.M., 163 

I homodi'ctvon Dixon, 157 

Horni Stirt., 143 
| hypnoides Lindb., 166 

inaequalis Stirt., 148 
inctirva Schwaeg., 143 
leucophaea, Grev., 156 
! maritima Turn., 141 

microcarpa Lindb., 165 
| men tana B. & S., 155 

Muehlenbeckii .Schp,, 147 
orbicularis Bruch, 146 
ovalis Lindb., 154 
I ovata Schwaeg., 154 

| „ var. cylindrica Huebn. 

*54 

ovata W. & M., 155 
papillulata Stirt., 164 
patens B. & S., 152, 162 
Pennsylvania Schwaeg. 15 7 
platyphylla Stirt., 138 ’ 
polita Stirt., 146 
pruinosa Wils., 140 
pulvinhta Smith, 145 
ramidosa Lindb., 165 
recurvata Hedw., 66 
retracta Stirt., 151 

„ var. submutica Stirt. 

151 

nvularis Brid., 139 
robdsta Ferg., 149 
rubescens Stirt., 146 
Schultzii Wils., 149 
Stirtoni Schp., 147 ' 

subaquila Stirt., 149 
sublurida Stirt., 164 
subsquarrbsa Wils .,148 
subsulcata Limpr., 136 
torquata Hornsch., 144 
t richoph y 11 a Grev. , 1 46 164 
undulata Stirt., 146 
Ungeri Jpr., 156 
unicolor Hoek., 159 
Gymnocybe palustris Fries, 307 
>> var. ramosa Lindb. 108 
turgida Lindb., 307 
Gymnostomum calcareum X Jk H 
232 ~ ’ 4 * 

compactum Schleich., 256 
curvirostre Hedw., 234 
Donianum Smith, 64 
ericetorum Bals. & De Not 300 
Heimii Hedw., 181 
imberbe Smith, 172 
intermedium Turn., 182 
lapponicum Hedw/, 257 
microstomum Hedw., 228 
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minutulum Schleich., 185 
M ougeotii Bruch, 258 
rupestre Schleich., 233 
sphaericum Ludw. , 298 
tenue Schrad., 232 
tortile Schwaeg., 229 
trichodes W. & M., 67 
virididum Brid., 232 
Wilsoni Hook., 184 

Gyroweisia tenuis Schp., 232 

HABRODON Schp., 406 (XLIX.) 
Notarisii Schp., 406 
perpusillus Lindb., 406 

Haplolepideae v. Aplolepideae. 

HEDWIGrIA Ehrh., 171 (XXII.) 
albicans Lindb., 171 
ciliata Ehrh., 171 

,, var. secunda Schp., 172 
imberbis Spruce 172 

Hedwigidium imberbe B. Sc S., 172 

HELICODONTIUM Schwaeg., 406 
(XLIX.) 

pulvinatum Lindb., 406, 413 

HETEROCLADIUM B. S., 417 

(L.) 

dimdrphum B. Sc S., 419 
heteropteroides Best, 418 
heteropterum B. Sc S., 418, 417, 
462 

, , var . f allax Milde, 418, 

490 , 49* 

,, var. flaccidum B. Sc 
S,, 419 

Macounii Best, 419, 418 
squarrosulum Lindb., 419 
Wulfsbergii Hagen, 419 

HOMALIA Brid., 399 (XLIX.) 
trichomanoides B. Sc S., 400 : 
399 

Homalothecium f allax Philib., 436, 
438 

sericeum B. Sc S., 437 

Hookeriaceae, 400 

HOOKERIA Tayl., 401 (XLIX.) 
la£t e-virens H. & T., 401 

HYLOCOMIUM B. & S., 552 (LXI.j 
brevirostre B. & S., 555, 470 
calvescens Lindb., 557 » 

lbreum B. & S., 556/ 323, 408 
Oakesii Sull., 555 
parietinum Lindb. 551 


prolifer um Lindb., 553 
pyrenaicuni Lindb., 555, 408 
rugosum De Not., 559, 398 
splendens B. Sc S., 553, 427 
„ var. gracilius Botil,, 
554 

squarrosum B. & S., 557 

,, var. subpinnatum 
Schp., 557 

triquetrum B. & S., 558, 325 
umbratum B. & S., 554 

Hymenostom um br achy carp uni N. & 
H., 228 

crispatum N. & H., 230 
microstomum R. Br., 228 
rostellatum Schp., 227 
squarrosum- N. Sc H., 227 
tortile B. & S., 229 

Hymenostylium commutatum Mitt., 
234 

HYOCOMIUM B. & S., 453 (LIII.) 
flagellar e B. Sc S.^53, 538 

Hypnaceae, 429 

'OTPNXJM L„ SOI (LXII-LXI.) 
abietinum L., 424 
adiantoides L., 133 
aduncum Hed., 510, 520 

,, var. attenuatum 

Boul., 512 

,, var. hamatum Schp., 

514 

aduncum L., 520, 510 
albicans Neck., 442 
algirianum Brid., 464 
alopecurum L., 409 
amoenum Stirt., 445 
annotinum Stirt., 485 
anomalum Stirt., 460 
arcticum Sommerf., 542 
arcuatum Lindb., 532 
atrovirens auct., 420 
atrovirens Dicks., 421 
atrovirens Swartz, 461 
attenuatum Schreb., 414 
Bambergeri Schp., 534 
Blandovii W. & M., 426 
Breadalbense F. B. White, 526 
Breidleri Jur., 548 
brevirostre Ehrh., 555 
bry aides L., 127 
caespi to sum W ils . , 451 
callichroum Brid., 534 
calvescens Wils., 557 
campestre Bruch, 443 
canariense Mitt., 536 
capillifolium Warns!., 509, 348 
catenulatum Brid., 422 
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chrysophyllum Brid., 507 
circinale Hook., 537 
circinatum Brid., 467 
cirrosum Schwaeg., 456 
commutatum Hedw., 524, 498 
compact um C.M., 491 
complanatum L., 399 
concinnum De Not., 432 
conferium Dicks., 473 
confervoides Brid., 490 
cordifblium Hedw., 548 
corrugatulum Stirt., 558 
Cossoni Schp.„ 522 
cvassinervium Tayl., 457 
cvispum L., 397 
crista-castrensis L., 538 
cvoceum Tayl., 538 
cupressifdrme L., 528 

,, var. elatum B. & 

s ., 433 

„ var. filiforme Brid., 

476 

,, var. longirostre 

Schp., 530 

„ var. resupinatum 

Schp., 434, 436 
curtipendulum L., 407 
curium Lindb., 446 
curvicaule Jur., 499 
curvisetum Brid., 462 
cuspidatum L., 550, 432 
decipiens Limpr., 523, 424, 42 5, 
426 

deflectens Stirt., 528 
delicatulum Hedw., 427 
demissum Wils., 475 
dendroides L., 431 
denticulatum L., 484 
depressum Bruch., 478 
dilathtum Wils., 542 
dimorphum Brid., 419 
elegans Hook., 479 
elbdes Spruce, 504, 449, 499 
,, var. hamulosum Schp., 
505 

eugyrium Schp., 543, 430 
exannulatum Guemb., 518 
„ var. Rotae Schp., 
519 

falcatum Brid., 524 

„ . var. virescens Schp., 

499 

filamentosum Dicks., 420 
filicinum L, 497 
filiforme Timm., 416 
flagellar e Dicks., 453 
flhitans L., 515 

„ var. brachydictyon Ren., 

518 




fliritans L., var. falcifolium 
Ren., 519 

„ var. paludosum Sanio, 
516 

,, var. pinnatum BouL, 
518 

„ var. squalidum Ren. & 
Dixon 577 

,, var. stenophyllum 
(Wils.), 519 
fluviatih Swartz, 496 
fontinaloides Lam., 248 
Formianum Schp., 498 
giganteum Schp., 549 
glaciate Hartm., 447 
glareosum Bruch., 441 
gracile Dill., 404 
Halleri Linn, hi., 508 
hamifolium Schp., 514 
hamulbsum B. Sc S., 533 
Heufleri Jur., 532 
Mans Hedw., 461 
hispidulum Brid., 508 

„ var. Sommerfdltii 
Myr., 507, 492 
Hochstetteri Schp., 433 
illecebrum Schwaeg., 451 
imponens Hedw., 531 
incurvatum Schrad., 527, 434 

482 

intermedium Lindb., 522 
intortum Stirt., 537 
irrigatum Zett., 525 
irriguum Hook. & Wils., 495 
julaceum Vill., 411 
latifolium Lindb., 443 
litoreum De Not., 464 
longirostrum C.M., 408 
loreum L,, 555 
lucens L., 402 
lutescens Huds., 437 
lycopodioides Schwaeg., 515, 

559 

megapolitanum Bland., 474 
meridionale Schp., 470 
micans Swartz., 477 
micans Wils., 476 
Mildeanum Schp., 443 
mdlle Dicks., 541 
molldscuxn Hedw., 537, 434 
„ var. croceum (Tayl.), 

538 

„ var. erectum Schp., 

538 

„ var. squarrosulum 

Boul., 338 

* montanum Wils., 339 
morense Sc^leich., 404 
Muehlenbeckii Hartm., 483 
murale Hedw., 472 

: Wf® 

■ 
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myosuvoides L., 465 
myurum Poll., 466 
nitens Schreb., 438 
nitidulum Wahl., 482 
Not avis ii Boul., 523 
Novae-Caesareae Aust., 477 
ochraceum Turn., 544, 434 

,, var. complanatum 
Milde 5 44 

pallidirostre Braun, 462 
palustre Huds., 540 

,, var. julaceum B. & S., 
54* 

,, var. laxum B. & S., 
54i 

Patientiae Lindb., 532 
piliferum Schreb., 457 
plicatile (Mitt.), 533 
plicatum Schleich., 440 
plumosuM L. , 442 
plumo’sum Swartz, 450, 442 
polvgamum Schp., 505 
polymorphum Hedw., 507 
polymorph urn Wils., 507 
populeum Hedw., 449 
praelongum L., 459 

,, var. Stokesii Brid., 
459 

pratense Koch, 532 
procerrimum Mol., 535 
protensum Brid., 506 
provectum Stirt., 537 
pseudo- plumosum Brid., 450 
pulchellum Dicks., 482 
pumilum Wils., 462 
purum L., 452, 439 
pyrenaicum Spruce, 555 
radicals P. Beauv., 495 
recognitum. Hedw., 428 
recunmlum Stirt.., 69 
reflexum W , & M. , 447 
resupinatum W ils . , 529 
revolhtum Lindb., 532 
revblvens Swartz, 522 

„ var. Cossoni Ren., 
522 ~ 

Richardsoni (Mitt.), 545 
riparium L., 503, 494 
rivulare Bruch, 445 
rotundifolium Scop., 474 
rufescens Dicks., 435 
rugosum Ehrh. , 559 
rupestre F. B. White, 534 
ruscifolium Neck., 471 
rusciforme Weis, 471 
rutabulum L., 443 
salebrosum Hoffm., 442 
sarmentbsum Wahl., 549 

■ ,, var . fallacies urn 


Milde, 550 

„ wmv molle Holt, 
550 

„ subflavum 

Ferg., 550 

scabrellum Mitt., 464 
Schimperi anum Lorentz, 542 
Schleicheri Pledw,, hi., 461 
Schrbberi Willd., 551, 432, 433 
553 

sciur aides L., 403 
scorpioides L., 545 

,, var . angustifolium 

San., 545 

Sendtneri Schp., 513 

,, var. Wilsoni Schp., 

514 

sericeum L., 437 
serpens L., 492 

,, var. comp actum Hook., 

491 

sevrulatum Hedw., 474 
silesiacum Selig., 483 
Smithii Dicks., 416 
Sommer feltii Myr., 507 
speciosum Brid., 458 
splendens Hedw., 553 
squarrosum L., 557 
Starkei Brid., 446 
stellatuni Schreb., 506 
Stokesii Turn., 459 
stramineum Dicks., 546 
striatulum Spruce, 470 
striatum Schreb. , 46 9 
strigosum Hoffm., 468 
subsphaericarpon Schleich., 541 
sulcatum Schp., 526 

„ var. subsulcatum Schp., 
326 

Swartzvi Turn., 460 
sylvaticum L., 485 
tamariscinum Hedw., 426 
taxifolium L., 134 
Teesdalei Smith, 463 
teichophilum Stirt., 528 
tenellum Dicks., 464 
trichodes Brid., 498 
trichoides Neck., 438 
trichomanoides Schreb., 400 
trifarium W. & M., 547 
triquetrum L., 558 
turgbscens Schp., 547 
turgidum Wahl., 307 
umbratum Ehrh., 554 
uncinhtum Hedw., 520 

„ ■ v ■ . ■ ■ var. plumosum Schp., 
520 

undulatum L., 487 
vallisclausae Brid., 498 
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velutinum L., 448 
vemicdsum Lindb., 520 
viride Lam., 449 
viticuhsum L., 415 
Wilsoni Schp., 514 
Isopterygium depressum Mitt. 478 
elegans Lindb., 479 
M uelleri Lindb., 480 
pratense Lindb., 532 
pulchellum Lindb., 482 

var. nitidum Lindb 

482 * 

repens Lindb., 483 
Isothecium B, & S., 454 
apiculatum Huebn., 411 
interlude ns Stirt, 465 
myosuvoides BrkL, 465 

„ var. minus Braithw. 

467 ■ ' 

myurum Brid., 466 
sub glacials Stirt., 465 
symmictum Stirt., 450 
viviparum lindb., 466 
Leersia alpina Lindb., 250 
ciliata Hedw., 252 
contorta Lindb., 253 
exsiinctoria Leyss , 251 
laciniata Hedw., 252 
lanceolata He dw., 187 
rkahdocarpa Lindb., 253 

LEPTOBSYUM WiLs., 328 (XL) 
minus Philib., 329 ' 

pvrifdrme Wils., 328, 328 

LEPTOBON Mohr, 415 (L ) 
Smxthii Mohr, 416 

LEPTODONTIUM Hampe, 220 
(XXVIII.) p ’ 
flexifblium Hampe, 221, ?8 
gemmdscens Braithw., 220 

recurvifblium. Lindb 221 

Rossii Stirt., 72 

Leptotvichum comp actum Stirt 61 
confertum Stirt., 59 
flexicaule Hampe, 61 

>> var. densum Schp 
61 ’ 
glaucescens Hampe, 68 
homomallum Hampe, 58 
infuscatum Stirt., 61* ' . ■ 
subulatum Hampe, 60 
tortile Hampe, 58 
vaginans Schp., 60 
Lescuraea striata B. & §., 422 

Leskeaceae, 410 


LESKEA Hedw., 412 (L.) 
catenulata Mitt., 422 
intricata Hartm., 435 
latebvicola Wils., 488 
nervosa Myr., 413, 42 1 
patens Lindb., 421 
pilifera Swartz, 481 
polyantha Hedw., 434 
polycarpa Ehrh., 412, 4 o 7 , 4x4 
„ var. paludosa Schp 
413 

pulvinata Wahl., 406 
Sprucei Bruch., 490 
varia Hedw., 494 

Lesquereuxia atrovirens Braithw 
421 

filamentosa Lindb., 420 
plicata Lindb., 420 
saxicola Milde, 423 
striata Braithw., 422 

LEUCOBRYUM Hampe, 121 (XVI ) 
dlbidum Lindb., 122 * 

glaucum vSchp., 121 
minus Hampe, 122 

Leucodontaecae, 403 

i/LEUCODON Schwaeg., 403 (XLIX i 
brachypus Brid., 404 ' ' 

immersus Lindb., 404 
Laguvus var. borealis Wils. 433 
sciuroides Schwaeg., 403 * 410 
Limnena vivid- ula Stirt., 212 ’ 
Limnobium eugyrium B.’& S., 543 
Meesea trichodes Spruce, 305 

Meesiac.eae, 303 

MEESXA Hedw., 305 (XXXVII ) 
alpina Funck, 305 
demissa Horns ch., 342 
minor Brid., 305 
trichoides Spruce, 305, 304 
triquetra Angstr., 305 
uliginosa Hedw., 305 
Mielichhofend elongata Hornsch 
327 

nitida Hornsch., 326 
Mildeella Limpr., 18 1 




MNIUM L„ 377 (XLVI-XLVIII) 
affine Bland., 378 
androgynwn L., 309 
annotinum L., 335 
•v* arcuatum Dicks., 325 
Blyttii B. &.S., 385 
cinclidioides Huebn., 385 
cirrhatum L., 90 
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crudum L., 332 
cuspid atum Ilechv., 379 
cuspidaium Neck., 378, 379 
cyclophyllum Sell waeg. , 359 
fascicular e Brid., 308 
fontanum L., 320 
glaciate Schleich., 340 
gracilentum Stirt., 383 
hornum L., 381, 36, 308 
hygrometricum L,, 302 
insigne Mitt., 379 
integrum Fleisch., 3S0 
lacustre Bland. , 353 
lan atum P. Beau v. , 376 
latifolium Schleich., 359 
lycopodioides Schwaeg., 383 
marginatum P. Beau v. , 382 
orthorrhfnchuni B. & S., 382 
osmundaceum Dicks., 283 
palustre L., 307 
pellucidum L. , 30 
pse udo-pimctatUM B. & S., 386 
pseudo-triquetrum Hedw., 362 
punctatum L., 386, 388 
purpureum L., 69 
pyriforme L., 328 
riparium Mitt., 383 
roseum Weis,, 376 
rostratum Schrad., 380 
rugicum Laur., 378 
Seligeri Jur., 378 
s erratum Schrad,, 382 
silvaticum Lindb. ,379 
spinosum Schwaeg., 384, 376 
spinulosum B. & S., 384 
stellare .Reich., 385 
subglobdsum B. & S., 386 
turbinatum Hedw., 359 
undulatum L., 380, 34 
Mollia Schrank,, 222 

aeruginosa Lindb., 233 
brachydontia Lindb., 238 
calcar ea Lindb., 232 
compressa Stirt. , 238 
crispa Lindb., 224 
crispula Lindb., 236 
ftavovirens Lindb., 241 
fragilis Lindb., 245 
Haggartii Stirt., 50 
hibernica Lindb., 241 
inclinata Lindb., 242 
intumescens Stirt,, 238 
laxula Stirt., 208 
littoralis Braithw., 238 
lutesoens Lindb., 239 
microstoma Lindb., 228 
Mittenii Braithw., 226 
multicapsularis Braithw., 225 
nitida Lindb., 243 
rostellata Lindb., 227 


vutilans Lindb., 231 
scaphoides Stirt., 236 
squarrosa Lindb. , 227 
subbifaria Stirt., 241 
tenuirostris Lindb., 239 
tenuis Lindb., 232 
terrena Stirt., 240 
thrausta ^ Stirt., 245 
tortilis Braithw., 229 
tortuosa Schrank., 244 
verticillata Lindb. , 235 
. viridula Lindb., 230 

Myrinia Sc.hp., 406 

pulvinata Schp., 406 

MYURELLA B. & S., 411 (L.) 
apiculata B. & S., 411 
Careyana Sulk, 41 1 
julkcea B. & S., 411 
tenerrima Lindb., 411 

MYTJRIUM Sc m, 433 (LI.) 
.hebridkrum Schp., 433, 331 

NANOMITRIUM Lindb., 292 
(XXXV.) 

t 6 nerum Lindb., 292, 293 

Neckeraceae, 396 

NECKERA Hedw.,- 396 (X'LIX.) 
complanata Huebn., 399, 400 
crispa Hedw., 397, 487 
hetevomalla Hedw., 395 
pennata Hedw., 397 
Philippeana B. & S., 398 
piimila Hedw., 398 
splachnoides Smith, 401 

Nematodonteae, 29 

OCTODICRRAS Brid., 135 (XVII.) 
julianum Brid., 135 

OEDIPODIUM Schwaeg., 284 
(XXXIV.) 

Griffithianum Schwaeg., 284 

OLIGOTRICHUM De Cand., 37 
(V.) 

hercynicum Lam., 37 
incurvum Lindb., 37 
exiguum Stirt., 37 

Omalia B. 8c S., v. Homalia, 399 

Oncophofus Brimtoni Lindb., 7B 
crenulatus Braithw., 72 
crispatus Lindb., 71 
gracilescens Schp., 74 

; \ poly carpus Brid., 73 
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striatus Lindb., 71 
strum if er Brid., 74 
. virens Brid., 75 

Wahlenbergii Brid . , 76 

OREAS Brid., 326 (XL.) 

Martiana Brid., 326 
Mielichhoferi Brid., 326 

var. compacta 
Braithw., 327 

Oreoweisia serrulata Schp,, 77 

ORTHODQNTIUM Schwaeg., 327^ 
(XL.) 

grdcile Schwaeg., 327, 329 
Orthopyxis androgyvia P. Beauv., 
309 

ORTHOTHECIUM B. & S„ 434 

(BII.) 

binervulum Mol., 435 
intricatu m B. & S. , 435 
rufescens B. & S., 435 
Orthotrichaceae, 255 

v/ ORTHOTRICHUM Hedw., 268 

(XXXIX- XXXIV.) 
affine Schrad., 277 
andmalum Hedw., 273 
calve see ns Wils., 266 
cupulhtum Hoff m., 274 
didphanum Schrad., 281 

„ var. aquaticum Davies, 
282 

Drummondii Hook. <& Grev. 
263 

fallax Schp., 279 
fastigiatum Bruch, 277 
Franzonianum De Not., 272 
gymnostomum Bruch, 282 
Hutchinsiae Smith, 268 
leiocarpum B. & S., 275 
Ludwigii Brid., 262 
Ly611ii H. & T., 275 
mglectum Schp., 277 
obtusifblium Schrad., 282 
pallens Bruch, 280 
patens Bruch, 279 
praenubilum Stirt., 279 
prasinellum Stirt., 280 
pulchdllum Smith, 281, 260 
,, var. Winter! Braithw., 
281 

pumilum Swartz., 279 
rivulare Turn., 277, 249 
rupestre Schleich., 271 

„ var . rupincola Huebn. , 

■7^:''. , ; - .. 


Schimperi Hamm., 279 
Shawii Wils., 274 
Shawii De Not., 272 
speciosum Nees, 276 
Sprucei Mont., 278 
stramlnemn Hornsch., 279 
striatum Hedw., 275 
strictum Vent., 276 
Sturmii, Hornsch., 272 
tenellum Bruch, 280 
Winteri Schp., 281 

PALITBELLA Ehrh., 305 (XXXVII.) 
squarrosa Brid., 306 

Pharomitrium subsessile Schp., 191 




■^THASCUM Schreb., 176 (XXII.) 
acaulon L., 176 
, alternifolium Dicks., 53 
alter nifolium Kaulf., 56 
axillave Dicks., 54 
badium Voit, 177 
bryoides Dicks., 180 
cohaerens Hedw., 295 
crispum Hedw., 224 
curvicolle Ehrh., 178, 180 
curvisetum Dicks., 177 
cuspidatum Schreb., 176, 18 1 
2 97 

Floerkednum W.’ & M., 177 
multicap sulare Smith, 225 
muticum Schreb., 174 
patens Hedw., 297 
piliferum Schreb., 177 
rectum With. , 180 
recurvifolium Dicks., 296 
rostellatum Brid., 227 
Schreberianum Dicks., 177 
serratum Schreb., 293 
sessile B. & S., 295 
strictum Dicks,, 55 
subulatum Huds., 55 
tenerum Bruch, 292 
triquetrum Spruce, 176 

PHILONOTIS Brid., 317 (XXXIX.) 
adpvessa Ferg., 320 
Arnellii Husn., 324 
caespitbsa Wils., 321 
calcarea Schp., 323 
capiilaris Lindb., 323 
fontana Brid., 320 

i, var. capiilaris Braithw 
323 

,, var. compacta Schp., 
321 

var. pumila Turn., 321 
heterophylla Stirt., 320 
laxa Limpr., 320 
maxchica Brid., 322, 324 

. . . " ■ ■ ■ 


rfgida. Brid., 318 j 

Ryani Pliilib., 324 i 

seriata Mitt., 322 j 

tomentella Mol., 320 I 

WiLsoni Braitliw., 318 | 

PHYSCOMXTRELLA B. & S„ 296 
(XXXVI.) 
patens B. & S., 297 

PHYSCOMITRIUM Brid , 297 

(XXXVI.) 

fascicular e Fuernr., 300 
pyriform e Brid., 298, 500 
sphaAricum Brid., 298 
tetragonum Fuernr., 297 

PLAGrIOBRYUM Lindb. , 34 1 

(XU.) 

demissum Lindb., 342 
Zibrii Lindb., 341, 34S, 376 

V^LAGIOTHECIUM B. & S„ 477 j 

v ' (LV, LVI.) 

Borrerianum Spruce, 479 
demissum Dixon, 475 
denticulatum B. & S., 484 
,, var. densum 

Schp., 48$ 

,, var. Donii Lindb., 

485 

,, sub-spec, sulcatum 

Spruce, 4 83 
depression. Dixon, 478 
elegans Sull., 479, 336 
Kinlayanum Stirt., 485 
latebricola B. & S., 488. 
Muehlenbeckii B. & S., 483, 476 
nitidulum B. & S., 482 
pillferum B. & S., 481 
pulcMIlum B. & S., 482, 436 , 

507 , 52S 

Muellerianum Scbp., 480 
rufo-virescens Stirt., 484 
sil&siacum B. & S,, 483 
silvaticurq B. & S., 485 

,, var. orthocladum 

Schp., 486 

,, var. Roesii Lindb., 

486 

stviatellum Lindb., 483 
succulentum Lindb., 486 
Sullivantiae Schp., 486 
trichodeum Stirt., 484 
undulatum B. & S., 487 . 

PLEURXDIUM Brid., 54 (VII, 
VIII.) 

alterriifolium Rabenh., 56, 54 
axillare Lindb., 54 


nitidum Rabenh., 54 
subulatum Rabenh., 55 

PLEUR0CHAETE Lindb., 246 
(XXX.) 

squarrbsa Lindb., 246 
Pleuropus sericeus Dixon, 437, 436 
Pleurozygodon aestivus Lindb., 256 
Pogonatum aloides P. Beauv., 40 

„ var. defluens Brid., 

40 

alpinum Roehl, 41 

,, var. arcticum Brid., 41 
itanum P. Beauv., 39 
urnigerum P. Beauv., 40 

,, var. huniile Brid., 41 

Poh.Ua acuminata Hornsch., 331 
albicans Lindb., 340 
annotina Lindb., 335 
brachycarpci Hornsch., 331 
carnea Lindb., 339 
commutata Lindb., 337 
cruda Lindb., 332 
cucullata Bruch, 334 
elongata Hedw., 332 
gracilis Lindb. , 338 
inclinata Swartz, 354 
Ludwigii Lindb., 337 
nutans Lindb., 333 
polymorpha Hornsch., 330 
proligem Lindb., 336 
purpurascens R. Br., 352 
tenerrima Stirt., 53 

POLYTRICHACEAE, 32 

POLYTRICHUM Dill, 38* (V-VII.) 
aloides Hedw., 40 
alpinuriif L., 41 
attenuatum Menz. , 45 
boreale Kindb., 44 
* capdlare Rich., 41 
commune L., 46 

„ var. fastigiatum 
Braithw., 46, 47 

Dicksoni Turn., 40 
formbsum Hedw. , 45 

,, var. pallidisetum 
B. & S., 46 
gracile Dicks., 44 
Hoppei Hornsch., 43 
juniperinum Willd., 43 

,, var . alpinum B. 8c 
S., 44 

nanum Neck,, 39 
ohioense Ren. 8c Card., 46 
perigoniale Michx., 46 
pillferum Schreb., 43, 10 x 
septentvionale Swartz, 41 
sexangulare Floerke, 42 
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silvaticum Menz., 41 
stnctum Banks., 44 
subvotundum Huds., 39 
umfgerum L., 40 

POROTRICHUM Brid., 408 (L.) 
alopeciirum Mitt., 409, 122 , 431 
angustifolium Dixon, 410 
longirostrum C.M., 408 

POTTIA Ehrh., 178 (XXII, 
XXIII.) 

aspernla Mitt., 184 
bryoides Mitt., 180, 17 7 

,, var. pilifera B. & S., 
1S1 

caespitdsa C.M., 187 
cavifolia Ehrh., 190 
commutata Limpr., 185 
crinita Wils., 183 
curvirostris Ehrh., 234 
Heimii Fuernr., 181 
interm Mia Fuernr., 182 
lanceolkta C.M., 187, 198, 210 
,, var. gymnostoma 

Schp., 182 
lati folia C.M., 188 

,, var. pilifera Schp., 

188 , 195 

liitoralis Mitt., 182 
miniitula Fuernr., 185 
recta Mitt., 180 
Ryani Philib., 182 
Starkeana C.M., 186 
Starkei var. Davallii Lindb., 
.185 

truncata Fuernr., 182 
truncatula Lindb., 182, 298 
viridifdlia Mitt., 184, 196 
Wilson! B. & S., 184, jp 6 

PSEUDOLESKEA B. & S., 420 

(L, LI.) 

atrovirens B. & S., 420, 411 , 
4*3 

,, var. filamentosa 
Boul., 421 

catenulata B. & S., 422 
pdtens Limpr., 421, 411, 413 
rigescens Lindb., 423 
stenophylla Ren. & Card., 423 
strihta Dixon, 422, 413, 449 

PTERIGYNANDRUM Hedw., 416 
(L.) 

fllifdrme Hedw., 416, 40 5 
, , var. decipiens Limpr . , 

417 

,, var . heteropterum 

B. 8c S., 417, 419 


heteropterum Brid. , 417 
longifolium Schleich . , 414 

PTEROGONIXJM Swartz, 404 
(XLIX.) 

grdcile Swartz, 404, 417, 467 
468 

,, var. capense C.M., 403 
heteropterum Bruch, 418 
nervosum Schwaeg., 413 
ornithopodioides Lindb., 404 
striatum Schwaeg., 422 

PTERYGOPHYLLUM Brid., 402 
(XLIX.) 

lucens Brid., 402, 402 
Ptilium crista-castrensis De Not., 
538 

Ptychodium plicatum Schp., 440 

PTYCHOMITRIUM B. & S., 169 
(XXI.) 

polyphyllum Fuernr., 169 

/YLAISIA B. & S„ 433 (LI.) 
polydntha B. & S., 434, 436 , 
5^, 530 

Pyramidula tetragona Brid., 297 
Raphidostegium B. & S., 473 

RHABDOWEXSIA B. & S., 70 

(IX.) 

crenulata Jameson, 72 
denticulhta B. & S., 71 
. ftigax B. & S., 71 

RHACOMXTRITJM Brid., 159 (XX, 
XXL) 

aciculare Brid., 161 

,, var. denticulatum B. 
& S., 161 

canescens Brid., 167 
consocians Stirt., 167 
diver gens Stirt., 165 
elllpticum B. & S., 160, 138 
fasciculare Brid., 1@2 
heterostichum Brid., 163, 172 
lanugindsum Brid., 166 
microcarpon Brid., 165 bis 
obtusum Lindb., 162 
patens Huebn., 152 
protdnsum Braun, 162, 132 
ramuldsum Lindb., 165 
suddtieum B. & S., 165 

,, var. validius Jur., 

165 

Rhynchostegium B. & S., 454, 473 
confertum B. & S., 473 
curvisetum Schp., 462 
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demissum B. & S., 475 
depressum B. & S,, 478, 477 
megapolitanum B. & S,, 474 
murale B. & S., 472 
Novae-Caesareae Aush, 477 
rotundi folium B. & S., 474 
■ruse if or me B. &.S., 471 
tenellum B. & S., 464 

MELANIA Lindb,, 68 (IX.) 

cassia Lindb., 68 

SCHISTOSTEGACEAE, 283 

SCHISTOSTEGA Mohr, 283 
(XXXIV.) 

osmundacea Mohr, 283 

Scleropodium caespitosum B. & S., 

451 

illecebrum B. & S., 452 

SELIGERXA B. & S., 63 (VIII, IX.) 
acutifolia Lindb., 64 
calcarea B. & S., 66 
Doniana C. M., 64 
paucifolia, Carruth., 65, 6 y 
pusilla B. & S., 64 

„ var, acutifolia Schp., 64 
recurvata B. & S., 66, iyi 
setacea Lindb., 66 
subcernua Schp., 65 
trifaria Lindb., 65 
trfsticha B. & S., 65 

SEMATQPHYLLUM Mitt., 475 
(LV.) 

demissum Mitt., 475, 479 
micans Braithw., 476 

,, var . badense Herzog, 477 

Sphaerangium muiicum C. M.,174 
triquetrum Schp., 176 

Sphagnaceae, 1 

SPHAGNUM Dill., 4 (3-111.) 

acutifolium Ehrh., 15, 4, 509 
,, var. robustum Russ., 

•Z7 

Ahstini Sull., 8 
balticum Russ., 21 
cenirale Jens., 6 
compactum De Cand., 9 

,, var. rigidum Nees, 8 

contortum Schultz, 10 
crassicladum Warnst., jj 
cuspidatum Ehrh., 20 

,, var. serrulatum 

Schlieph., 21 

cyclophyllum Sull. & Lesq., 11 


cymbifblium Ehrh., 6 

,, var. papillosum 

Schp., 7 

degenerans Warnst, 6 
fimbriatum Wils., 18 
„ var .robustum 
Braithw., 14 
fuscum Klingg., 16 
Girgensohnii Russ., 17 

,, var. coryphaeum 

Russ., ij 

intermedium Hoffm., 19 
,, var. riparium 
Lindb., 20 

larioinum Spruce, 1 1 

,, var. teretiusculum 

Lindb., 12 

Lindbergh Schp., 18 

var. fusees cens 
Warnst., 19 
,, var. immersum 

Warnst., 19 
medium Limpr., 7 
molle Sull., 14 

„ var. Muelleri Braithw., 
14 

molluscum Bruch, 22 
Muelleri Schp., 14 
papillosum Lindb., 7 

„ var. laeve Warnst., 7 

„ var. sublaeve Warnst., 
7 

quinquefarimn W arnst. , 16 
recurvum P. Beauv., 19 
rigidum Schp., 8 
riparium Aongstr., 20 
rubellum Wils., 15 
Russowii Warnst., 17 
spectabile Schp., 20 
squarrosulum Lesq., 12 
squarrosum Pers., 13 

,, var. laxum 
Braithw., 13 
,, var. squarrosulum 

Schp., 12 

„ var. teres Schp., 12 
strictum Lindb., 17 
subbicolor Hampe, 6 
subnitens Russ. & Warnst., 15 
subsechndum Nees, 9 

,, var. simplicissimum 

Milde, 10 

tenellum Ehrh., 22, 1 

„ var. longifolium Lindb., 
22 

teres Aongstr., 12 

„ var. subsquarrosum 
Warnst., 13 
Torreyanum- Sull., 21 
turfaceum Warnst., 6 
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Warnsiorfii Russ., 16 


Splachnaceae, 283 


TAYLORIA Hook., 289 (XXXV.) 
Froelichiana Mitt., 290 
Iingulata Lindb., 290 
sermta var. tenuis B. & S. 290 
tenuis Schp., 290 ' ' 


TETRAPLODON B. & S 287 

(XXXV.) 

angustatus B. & 8., 288 
try aides Lindb., 288 
mnioides B. & S., 288, 2S6 , 290 
,, var. Brewerianus 
Huebn., 288 

,, var. cavifolius B. & S 
288 

urceolatus B. & S., 288 
Worms kj old ii Lindb., 289, 28 y 
Tetrodontium Brownianum 
Schwaeg., 31 
Thamnium B. & S., 408 
alopecurum B. & S., 409 
an gusti folium Holt/ 410 


THUIDIUM B. ■& S„ 423 (LI.) 
abietinum B. & S., 424 
Blandovii B. & S., 426, 323 
cymbifolimn Dozy & Molk., 429 
decipiens De Not., 523, 424 
delicatulum Mitt., 427 
delicatulum B. & S., 428 
hystricbsum Mitt.] 425 
intermedium Mitt., 429 
intermedium Philib., 429 
Philiberti Limpr., 429 
recognitum Lindb., 428 
tamariscifoli urn Lindb., 426 
tamarisclnum B. & S./426 
T hysanomitri um unoinatum Harv 
119 ** 


Timmiaceae, 309 


TIMMIA Hedw., 309 (XXXVIII.) 
ahstriaca Hedw., 310 
megapolitana Hedw., 309 
norvdgica Zett., 310 
scotica Stirt., 310 


ToRtulaceae, 173 


TORTULA Hedw., 188 (XXIII- 
XXVI.) 1 

aciphylla Hartm,, 204 
aloides De Not., 194 
ambigua Aongstr., 193 
angustata Wils., 200 
atro vlrens Lindb., 195, 188 
Brebissoni Fior-Mazz., 247 
brevifolia Smith, 211 
brevirostris Hook. & Grev., 192 
canescens Mont., 198 
cernua Lindb., 194 
cuneifblia Roth, 196 
ericaefolia Lindb., 193 
fallax var. recur vi folia Wils.* 


SPLACHNUM L., 285 (XXXIV.) 
ampullaceum L., 285 
angustatimi Swartz, 288 
Brewer ianum Hedw., 288 
lingulatum Dicks., 290 
luteum L., 285 
mnioides Swartz, 288 
pedunculatum Braithw,, 286 

var. sphaericum 
Braithw., 286 

sphaericum Linn, hi.,- 286, 289 
tenue Dicks., 290 
Turnerianum Dicks., 286 
vasculosum L., 287 
Wormskjoldii Hornem., 289 
Stableria gracilis Lindb., 327 
Stereo don B amber geri Lindb., 534 
callichrous Brick, 534 
canariensis Mitt., 536 
cupressiformis Brid. , 528 
hamulosus Lindb., 533 
imponens Brid., 531 
incurvatus Mitt., 527 
Lindbergii Mitt., 532 
plicatilis Mitt., 533 
polyanthos Lindb., 434 
resupinatus Braithw., 529 
revolutus Mitt., 532 
rufescens Mitt., 435 
suhrufus Lindb., 435 
Stylostegium cacspiticium B. & S., 87 


SWARTZXA Ehrh. , 61 (VIII.) 
inclinata Ehrh., 62, 194 
monthna Lindb,, 62 

var. compacta (Hnebn.) 

Syntrichia intermedia Brid., 202 
laevipila Brid., 201 
Systegium crisp um Schp., 224 
Mittenii Schp., 226 
multicapsulare Schp., 225 


Tetraphidaceae, 29 


TETRAPHIS Hedw., 30 (IV.) 
Browniana Grew, 31 
geniculata Girgens., 31 
pellucida Hedw., 30, 309 
repanda Funck, 31 
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hibernica Mitt., 241 
inclinata Hedw., til. , 242 
inermis Mont., 200 
intermedia Berk., 202 
laevrpila Schwaeg., 201 
lae vip i la e form is De Not.. 201 
lamellata Lindb., 391 
marginata Spruce, 197 
montana Lindb., 202 
muralis Hedw., 198 
mutica lindb., 200, 248 
nit i da Lindb., 243 
norvegica Wahl., 204 
oblongifolia Wils., 197 
papillosa Wils., 205 
pnn ceps De Not., 204 
pusilla Mitt., 190 

,, var. Perraldieri Besch., 
icj 1 

re valuta Schrad., 218 
rigida Schrad., 192 
ruraliformis Dixon 203 
ruralis Ehrh., 202 

,, var. avemcola Braithw., 
203 

stellaia Lindb., 192 
sit berecta Drum m . , 1 95 
subulata Hedw., 199 
systylia Lindb., 188 , 195 
Vahliima Wils., 3 97 
Tmchypogon Stirt on, 102 

TREMATODON Michx., 79 (X.) 

ambiguus Hornsch., 79 
Trentepohlia erecta Roth, 335 
Trichodon cylindricns Schp., 57 

TRICHOSTOMTJM B. & S., 235 

(XXIX, XXX, LXII.) 
aloides Koch, 194 
brevifolium Sendtn., 237, 238 
canescens Timm, 167 
conicum Hampe, 70 
crispulum Bruch, 236 
deoipiens Schultz, 149 
episemum Stirt., 238 
flavo virens Bruch, 241 
fragile Dixon, 245 
female Schwaeg., 143 
heterostichum Hedw., 163 
hibemicum Dixon, 241 
inclinatum Dixon, 242 
lanuginosum Hedw., 166 
limosellum Dixon, 242 
littorale Mitt., 238 
mutabile Bruch; 238 

,, vav. littcrale Dixon, 
238, 72 

nitidum Schp., 243, 50 
pusillum Hedw., 58 


rigid-iilum Smith, 212 

,, var. dev sum B. & S., 
212 

subulatum Bruch, 60 
sudeticum Funck, 165 
tenuifoli uni Schrad .,57 
tenuirostre Lindb., 239, 50, 72, 
216 

tophaceum Brid., 209 
tortile Schrad., 58 
tortuosum Dixon, 244 
tin datum Sclip., 218 
vaginans Sull., 60 
viridulum Bruch, 237 

ULOTA Mohr, 261 (XXXII.) 
Bruchii Hornsch., 264 
calvescens Schp., 266 
crispa Brid., 264 

,, var. crispula Hamm., 
265, 281 

crispula Bruch, 265 
curvifolia Brid., 268 
Drummondii Brid., 263 
•Hutchinsiae Hamm., 268 

,, var. rufescens E. 
G. Britt., 268 
intermedia Schp. , 265 
Ludwagii Brid., 262 
maritima C.M. & Kindb. , 267 
phylldntha Brid., 267, 560 
scotica Stirt., 267 
vittata Mitt., 266 

WERERA Hedw., 329 (XL, XLI.) 
acuminata Schp., 331 
affinis Bruch, 363 
dlbicans Schp., 340 
ambigua Limpr., 332 
annbtina Schwaeg., 335 
„ var. angustifolia 
Schp., 336 
„ var. decipiens 
Loeske, 336 

„ var. tenuifolia Schp., 
335 

bicolor Hoppe & Hornsch. , 
334 

buLbifeva Warnst., 335 
carnea Schp., 339 
commutata Schp., 337 
criida Schwaeg., 332 
cucullata Schp., 334 
elonghta Schwaeg., 332 
grdcilis De Not., 338 
longiseta Brid., 333 
Ludwigii Schp., 337 

„ var . elata Schp., 
337 
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nutans Hedw., 333 

,, var . caespitasa B. Sc S. 

334 

polymorpha Schp,, 330 
prollgera Brylin, 336 
Schimperi (C.M.), 337 
Schimperi Wils,, 337 
sessilis Lindb., 50 
Tbzeri Schp., 341 

WEISIA Hedw., 222 (XXVIII, 
XXIX.) 

aciculaia Mitt., 224 
amblyodon Brid., 230 
americana Lindb., 268 
brachycarpa Jur., 229 
Bruchii lindb., 264 
caespitosa Bruch, 187 
calcarea C.M., 232 
cirrhata Hedw., 90 
contr oversa Hedw,, 230 
coarctata Lindb., 262 
curvirostris C.M., 234, 256, 258 
„ var. cataractarum 

Schp., 234 
crispa Mitt., 224 
crisphta C.M., 230 
crisp ula Hedw., 90 
densi folia Wils., 231 
Drummondii Lindb., 263 
latifolia Schwaeg., 188 
Levieri Kindb., 223 
micrdstoma C.M., 228 

,, var . obliqua C.M., 

228 

Mittbnii mitt., 226 
mucron&ta B. & S., 231 
multicapsul&ris Mitt., 225 
nigrita Hedw., 312 
phyllantha Lindb., 267 
rostellhta Lindb., 227 


rupestris C.M., 233, 236, 238 
,, var. intermedia 
Limpr., 233 
„ var. ramosissima B. 

&. S., 233 

squarrbsa C.M., 227 
Starkeana Hedw., 186 
sterilis Nicholson, 225 
tenuis C.M., 232 
tenuirostris H. & T., 239 
tortilis C.M., 229 

,, var. subcylindrica 

Schp., 230 
tristicha Brid., 65 
ulophylla Ehrh., 264 
verticillata Brid., 235, 68 
viridula Hedw., 230 

,, var. gymnostomoides 

B. & S., 230 , 231 
vittata Braithw., 266 
Wimmeriana B. Sc S., 223 
zonata Funck, 59 
Weisia Ehrh., 261 
Weissia v. Weisia 
Zieria demissa Schp., 342 
julacea Schp., 341 

ZYGODON H. & T., 256 (XXXI, 
XXXII.) 

conoideus H. & T., 259 
F6rst.eri Mitt., 260 
gr&cilis Wils., 261 
lapponicus B. Sc S., 257, 88, 236 
Mougebtii B. Sc S., 258, 206, 233 
235> 256 

Nowettii Schp., 261 
rupestris Lindb., 259 
Sendtneri Vent.'& Both, 260 
Stfrtoni Schp., 259 
teichophilus Stirt., 257 
viridissimus R. Brown, 258, 256 
Zygotrichia cylindrica Tayl., 214 
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EXPLANATION OF PLATES. 


The following signs are used with a uniform signification throughout the 
Plates : — 


1 . Leaf (or stem-leaf, where these 

differ). 

2. Branch-leaf. 

3. Perichaetial leaf. 

4. Peri gonial leaf. 

5. Capsule. 

6. Peristome. 

7. Calyptra. 

8. Spores. 

9. Inflorescence. 

1 0. Gemmae. 


1 1 . Paraphyllia. 

12. Stoma of capsule. 

515 Plant (or portion of do.) 
a Apex, 
b Base. 

c Cells at one-third from apex of 
leaf. 

cv Ventral aspect of cells, 
cd Dorsal aspect of cells 
be Basal cells. 
x Section. 


The explanation of the numbered figures on Plates LXII and LXIII 
will be found opposite to the Plates themselves. 
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A. Sphagnum cymbifohum B. S. medium. C. S. papillosum. D. S. Austini 
E. S. rigidum. F. S. subsecundum. 
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A. Sphagnum laricinum. 


B. S. teres. C. S. squarrosum. D. S. molle. 
E. S. acutifolium with var. y (not /}) rubellum. 




A. Sphagnum Girgensohnii. B. S. fimbriatum. C. S. Lindbergh . D. S. riparium. 
E. S. intermedium. F. S. cuspidatum. G. S. tenellum. 






TAB. IV 


A. Andreaea petrophila. B. A. alpina. C. A. Rothii. 
E. A. nivalis. F. Tetraphis pellucida. G. T. Browniana. I 

I . C. tenella. 






A. Catharinea angustata. B. C. crispa. C. Oligo trichum hercynicum. 

D. Poly trichum nanum. E. P. aloides. F. P. urnigerum. G. P. alpinum. 






A. Polytrichum piliferum. B. P. juniperinum. C. P. strictum. D. P. gracile. 
E. P. sexangulare. F. P. formosum. 






A. Poly trichum commune. B. Buxbaumia aphylla. C. B. indusiata. 

D. Diphyscium foliosum. E. Archidium alternifolium. F. Pleuridium axillare. 

G. P. subulatum. 
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A. Cynodontium Jenneri. B, C. gracileseens. C. C. virens. D. C. Wahlenbergii. 
E. Dichodontiiim pellucidum. F. D. flavescens. 0. Trematodon ambiguus. 
H. Dicranella heteromalla, I. D. cerviculata. J. D. crispa. K. D. secunda. 








A. Dicranella curvata. B. D. rufescens. C. D. varia. D. D. Grevilleana. 
E. D. Schreberi. F. D. squarrosa. Gr. Blindia caespiticia. H. B. acuta. 
I, Dicranoweisia cirrata. J. D. crispula. K, Campylopus subulatus. 

L. C, Schimperi. ' , , 4 
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TAB. XVIII 
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crinita. B. G. incurva. C, G. funalis. D. G. torquata. 
ata. F. G. orbicularis. G. G. trichophylla. H. G. Muehlenbeckii. 
I. G, Stirtoni. J. G. subsquarrosa. K. G. decipiens. 


! 

A. Grimmia robusta. 

B. G 

. elatior. C. G. Hartmani. 

D. G. retracta. 

,i E. G. patens. F. G. 

c 

X 

Doniana. 

G. G. arenaria. H. G. ovata. ! 

L G. commutata. 

——■dal 



TAB. XX. 
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E - c Sta P f B ; 1 a p k tr 7- C - G - leucophaea. D. G. homodictyon. 

. G. elongata F. G atrata. G. G. umcolor. H. Rhacomitrium ellipticum. 

I. R. aciculare. J. R. protensum. K. R. fasciculare. 










A. Hedwigia ciliata. B. H, imberbis. C. Acaulon muticum. D. A. triquetrum. 
E. Phascum cuspidatum. F. P. Floerkeanum. G. P. curvicolle. H. Pottia recta. 
I. P. bryoides. J. P. Heimii. Kb P. truncatula. 












TAB. XXIV 


5UOnr 


A, Tortula lamellata. 
E. T* ambigua. 


B. T. brevirostris. C. T. aloides. 
F. T. cernua. G. T. suberecta. 

I. T. cuneifolia. J. T. Vahliana. 


D. T. rigida. 
H.. T. atro virens. 






A. Tortula marginata. B. T. muralis. G. T. canescens. B. T. subulata. 
E. T. angustata. F. T. mutica. G. T. laevipila. H. T. intermedia. 





A. Torttila ruralis. 

E. T, princeps. 


B. T. ruraliformis. 

F. Barbula lurida. 
I. B, tophacea. 


C. T. papillosa. 

G. B. corclata. 
J. B. fallax. 


D. T. norvegica. 
H. B, rubella. 








AJ-Barbula recurvifolia. B. B. spadicea. C. B. rigidula. ‘ D. B. glauca. 
E." B. Nicholsoni. F. B. cylindrica. Gr. B. vinealis. H. B. sinaosa. I. B. gracilis. 
J*. B. icmadophila. K. B. Hornschuchiana. L. B. revolnta. 
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A. Weisia viridula. B. W. mu cron at a. C. W. tenuis. D. W. calcarea. 
E. W. curvirostris. F. W. rupestris. ' Gr. W. verticil] ata. 

H. Trichostomum crispulum. I. T. mutabile. J. T. hibernicum. 

K. T. tenuirostre. L. T. flavovirens. 
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TAB. XXXII 










TAB. XXXIV. 





A. Tetraplodon mnioides. B. T. Wormskjoldii. C. T. angustatus. 

D. Tayloria tenuis. E. T. lingulata. F. Discelium nudum. 

G. Nanomitrium tenerum. H. Ephemerum serratum. I. E. intermedium. 







A. Funaria calcarea. B. F. hygrometrica. C. F. microstoma. 

D. Amblyodon ctealbatus. E. Meesia trichoides. F. Paludella squarrosa. 
G. Aulacomnium turgidum. H. A. palustre. 







A. Aulacomnium androgynum. B. Timmia austriaca. 
D. Catoscopium nigritum. E. Conostomum boreale. 

G. B. stricta. H. B. ithyphylla. 


C. T. norvegica. 
F. Bartramia Oederi. 




















A. Bryum filiforme. B. B. concinnatum. C. B. pendulum. D. B. Warneum. 
E. B. arcticum. F. B. calophyUum. G. B. Marratii. Et. B. lacustre. 
I* B. purpureum, J, B. mamillatum. K. B. inclinatum. 














A. Mnium affine. B. M. rostratum. 

E. M. hornum. 


C. M. cuspidatum. D. M. undulatum. 
F. M. serratum. 










TAB. XLVIII 


A. Mnium punctatum. B. Cinclidium stygium. C. Fontinalis antipyretica. 
D. F. dolosa. E. F. squamosa, F. F. dalecarlica. G. F. Dixoni. 




A. Fontinalis seriata. B. Cryphaea heteromalla. C. Neckera pennata. D. N. crispa. E. N. pumila, 
P» N. complanata. G. Homalia trichomanoides. H. Daltonia splachnoides. I. Hookeria laete-virens. 
J, Pterygophyllum lucens. K. Leucodori sciuroides. L. Pterogonium gracile. M. Habrodori Notarisli. 
N. Helicodontium pulvinatum. 






' % X iHO T 

* uto ■ 

(rty'i 

l 1c 

(Y 

X,So feWrf'i -» nr 

so JM$fe \v M 
ggnbOQU \\ 

\\w 


la 

A **»/# 

]\xir 

f \ X So X ISO 

> \ 




ki $mm- 

1 

2 1c 

) 

\ X60 J XtSTo"^ 

i 

■9R1 

c\. 

7if ^ if 

V 

U U J] | \ Mflplii J 

Jt 

i" la Is | 







# 11 * 


XtSO 


k iao 


X ISC 

life 


A. Pseudol,eskea catenulata. B. P. striata. C. Thuidium abietinum, 

D. T. hystricosum. E. T. Blandovii. ' F. T. tamariscinum. G, ^ delicatulum. 
H. T. recognitum. I. T. Philiberti. J. Climac.m dendroides. 

K. Cylindrotheciu-m concinnum. L. Myurium hebridarum. M. Pylaisia polyantha. 



A. Orthothecium intricatum. B. O. rufescens. C. Camptothecium sericeum. 
D. C. lutesceiis. B. C. nitens. F. Brachythecium plicatum. G. B. albicans 
H. B. glareosum. I. B. salebrosum. J. B. campestre. 





i 


A. Brachythecium rutabulum. B. B. rivulare. C. B. Starkei. D. B. glaciale. 
E. B, reflexum. . F. B. velutinum. G. B. populeum. H. B. plumosum. 
I. B. caespitosum. J. B. illecebrum. K. B. purum, L. Hyocomium flagellare. 
M. Eurhynchium cirrhosum. 





TAB. LIV. 
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A. Eurhynchium crassinervium. B E Dilifprnm n t? 

D. E. praelongum. E. E. Swartzii. p E abbreviatum °r E p S P eci0 ® nl 
H. E. curvisetum. I. E. Teesdalii. J E tendlum ®T E ' Pumilut 

L. E. ravosuroides. M E circina+i,™ w tr te ”? Uum - K. E. myurui 

*• ' circmatum - N. E. stngosum. O. E. striatur 




1 

A. Eurhynchium meridionale. B. E. striatulum. C. E. rusciforme. P. E. murale. 
E. E. confertum. F. E. megapolitahum. G. E. rotundifolium. H. Sematophyllum 
demissum. I. S. micans. v^. Plagiothecium depresgum. K. P. elegans. 
L. P. Muelleriaimm. M. P. piliferum. N. P. pulchellum. 0. P. silesiacum. 










TAB. LVII. 
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q. D. A. curvicattle 
H. H. stellatum 
a, K. H. Halleri 
VilsonL 


A. Amblys 
E. Hypnur 
I. H. hispi< 
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REFERENCES TO TAB. LXII. 

1 . A crocarpous stem, with erecto-patent leaves, Tovtula angustata. 

2. Do., with radicular tomentum, Mnium punctatum. 

3. Pleurocarpous stem, with’ falcato-secund leaves, Hypnum 

uncinatum. 

4. Pleurocarpous stem, Camptothecium seviceum. 

5. Part of stem, with paraphy Ilia, Thuidium tamanscinum . 

6. Stem showing stem leaves (a), branch leaves (6), perichaetial 

leaves (c), paraphy Ilia (<f), and rough seta (e ) , Eurhynckium 
pvaelongum. 

7. Imbricate leaves, Myurella julacea. 

8. Squarrose-recurved leaves, Bavbula fallax. 

9. Distichous, nerveless leaves, Schistostega osmundacea. 

10. Distichous, equitant leaves, with percurrent nerve, Fissidens 

bryoides. 

11. Complanate, undulate leaves, Neckera pumila. 

12. Secund* (homomallous) leaves, Dicranum scop avium. 

13. Cuspidate apex of leaf, Phascum cuspidatum. 

14. Mucronate apex, Cinclidotus Bvebissoni. 

15. Convolute, sheathing perichaetial leaves, Barbula convoluta. 

16. Decurrent leaf, Bryum Duvalii. 

17. Hyaline point to leaf, Grimmia apocarpa. 

18. Piliferous (hair-pointed), lamellate leaf, Tovtula lamellata. 

19. Doubly toothed, undulate leaf, with lamellate nerve, Caihavinea 

undulata. 

20. Falcate, acuminate, auricled leaf, Hypnum cupressiforme . 

21. Subulate, auricled leaf, with wide nerve, Campylopus Shawii. 
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REFERENCES TO TAB. LXIII; 

1. Quadrate leaf-cells, Barbula rubella. 

2. Rounded and incrassate cells (punctate), Orthotrichum leiocarpum. 

3. Rounded and co lien chymatous cells, Mnium serratum, 

4. Vermicular cells, Hypnum Sendtneri. 

5. Sinuose cells (basal), Andreaea alpina. 

6. Nodulose cells (basal), Rhacomitrium protensum. 

7. Parenchymatous cells, with border of narrow cells (with section), 

Tortula subulata. 

8. Prosenchymatous, rhomboid cells, with thickened, bistratose 

border (with section), Bryum Donianum. 

9. Papillose (verruculose) kaf- apex, with border and section 

enlarged, Encalypta streptocarpa. 

10. Papillose leaf, seen in profile, Leskea polycarpa. 

11. Section of papillose leaf, Aulacomnium palustre. 

12. Mitriform, camp anu late calyptra, Physcomitrium pyri forme.. 

13. Cucullate calyptra, F unaria fascicularis. 

14. Do., Pottia Wilsoni. 

15. Capsule opening by longitudinal slits, A ndreaea petrophila. 

16. Cleistocarpous capsule, Ephemerum serratum. 

17. Pyriform, cermious capsule, Bryum alpinum. 

18. Pendulous capsule, with mamillate lid, Bryum atropurpureum. 

19. Capsule with conical lid and rough seta, Brachythecium rutabulum. 

20. Do. with rostrate lid, Eurhynchium praelongum. 

21. Capsule with strumose neck, Dicranella cerviculata. 

22. Gymnostomous capsule, Pottia truncatula . 

23. Peristome with 4 teeth, T etr aphis pellucida. 

24. Do. with 16 simple teeth, and two teeth enlarged, Dicranoweisia 

crispula. 

25. Do. with 16 trabeculate, cloven teeth (dicranoid), and two teeth 

enlarged, Dicranella heteromalla. 

26. Twisted peristome, Barbula fallax. 

27. Striated capsule, with double peristome, the outer teeth paired 

and recurved, Ulota Bruchii. 

28. Capsule with rugose apophysis and exserted columella, Splachnum 

ampullaceum. ' ; 

29. Double peristome, the inner with processes and appendiculate 

cilia, Bryum capillar e. 

30. Do., the inner with nodulose cilia, Mnium punctatum . 

31. Inner peristome with rudimentary cilia, Weber a elongata. 

32. Double peristome, EurhyncMum murale. 

33. Pseudopodium with head of gemmae, and enlarged clavate 

gemma, Aulacomnium androgynum. 

34. Archegonium, Bryum pollens, 

35. Female flower, B, p aliens. 

36. Male flower, with paraphyses, B. pollens. 

37. Antheridium, and apex when ruptured, B. pollens. 

38. Synoicous flower, Bryum bimum. 

39. Paroicous inflorescence, Webera polymorpha. 

40. Apophysate, cubic capsule, with epiphragm and 64 peristome 

* teeth. Polytrichum commune. 


